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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the disturbance 
in the orientation induced in a rubbing treatment by 
introduction of columnar spacers and to prevent the 
degradation in display performance by constituting the 
above element in such a manner that the peak parts of 
the sectional shapes of the plural spacers by the plane 
parallel with a counter substrate exist toward the 
upstream in the orientation direction by the rubbing 
treatment of a counter substrate. 

SOLUTION: The counter substrate 2 is constituted by 
having colored layers R, G f B 23, 24, 25 formed on a 
glass substrate 21, laminating these color filter materials 
and forming the spacers 30 consisting of columnar 
resins. Both substrates are disposed to face each other 
and the spacers 30 of the counter substrate 2 come into 
contact with the TFT parts, etc., formed as the light 
shielding regions of the active matrix substrate 1. The 
spacers 30 are formed to a triangular pyramid and are so 
formed that the hair tips of the rubbing cloth are divided 

with small resist. The bottoms thereof are so formed that the vertexes or peak parts come into 
contact first with the hair tips of the rubbing cloth. The spacers 30 are formed to have a taper 
so as to increase the height gradually. The wear resistance, etc., are thus decreased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Two or more scanning line and 
two or more signal lines which were 
arranged so that it might cross mutually 
on 1 principal plane, Two or more 
switching elements which were formed 
for every intersection of said scanning 
line and said signal line, and were 
connected to the scanning line and a 
signal line concerned, Two or more pixel 
electrodes connected to two or more 
switching elements, respectively, and the 
1st orientation film with which it is 
formed on said two or more pixel 
electrodes, and rubbing processing is 
performed to a front face, The 
active-matrix substrate which ****, a 
common electrode, and the 
protection from light layer which carries 
out opening of two or more pixel fields 
which were formed in the shape of a grid 
and arranged in the shape of a matrix, 



Two or more color filters which are 
arranged to said pixel field and consist of 
a coloring layer, and two or more spacers 
which make the pillar-shaped projection 
formed on said protection- from -light layer, 
The 2nd orientation film with which it is 
formed on this etc. and rubbing 
processing is performed to a front face, 
The liquid crystal constituent which both 
substrates are made to contact through 
said two or more spacers so that the 
opposite substrate which it has on 1 
principal plane, and said active matrix 
substrate and said opposite substrate 
may counter, and is pinched among both 
substrates, The liquid crystal display 
component which is a preparation ****** 
display device and is characterized by 
what the crowning of the cross* section 
configuration of two or more of said 
spacers by the field parallel to said 
opposite substrate exists toward the 
upstream of the direction of orientation 
by rubbing processing of said opposite 
substrate. 

[Claim 2] The liquid crystal display 
component according to claim 1 which the 
cross-section configurations of said spacer 
are the shape of a polygon, and elliptical, 
and is characterized by what the 
longitudinal direction of said 
cross- section configuration is located in 
said direction of orientation for. 
[Claim 3] The liquid crystal display 
component according to claim 2 
characterized by what said polygon has 
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the shape of the shape of a triangle, and a 
rhombus. 

[Claim 4] The liquid crystal display 
component according to claim 1 to 3 to 
which a part of configuration [ at least ] of 
said spacer is characterized by what it 
has the taper side which becomes high 
toward the downstream for from the 
upstream of said direction of orientation. 
[Claim 5] The liquid crystal device 
according to claim 1 to 4 characterized by 
what said two or more spacers have 
aligned in said direction of orientation. 
[Claim 6] Between two insulating 
substrates which counter mutually, are 
arranged and pinch liquid crystal in 
between The protection-from-light layer 
which carries out opening of two or more 
pixel fields to the shape of the shape of a 
matrix, and a stripe, The color filter layer 
arranged at said part which carried out 
opening, and the spacer which secures 
the - clearance " between said two 
insulating substrates, It is the liquid 
crystal display component which has at 
least the orientation film with which 
orientation processing which gives the 
orientation of the specific direction to 
said liquid crystal is performed. Said 
spacer The liquid crystal display 
component characterized by what it is 
made as [ locate / in the upstream of said 
specific direction / it is arranged near the 
opening on said protection- from light 
layer, and ], and is made as [ enter / the 
poor orientation field which generated 



said spacer as an origin / in said pixel 
field]. 

[Claim 7] Between two insulating 
substrates which counter mutually, are 
arranged and pinch liquid crystal in 
between The protection-from-light layer 
which carries out opening of two or more 
pixel fields to the shape of the shape of a 
matrix, and a stripe, The color filter layer 
arranged at said part which carried out 
opening, and the spacer which secures 
the clearance between said two 
insulating substrates, It is the liquid 
crystal display component which has at 
least the orientation film with which 
orientation processing which gives the 
orientation of the specific direction to 
said liquid crystal is performed. Said 
spacer The liquid crystal display 
component characterized by what is 
arranged in the location which is located 
near the opening on said 
protection-from-light layer, "and does not 
adjoin a _ green . color filter by the 
downstream of said specific direction 
from this location. 

[Claim 8] The liquid crystal display 
component according to claim 7 
characterized by what said spacer adjoins 
a red filter field, a blue filter field, or both 
the fields of a red filter and a blue filter, 
and is arranged for. 

[Claim 9] The liquid crystal display 
component according to claim 7 or 8 to 
which it is characterized by forming said 
spacer in the same ingredient as a color 
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filter, and coincidence. 
[Claim 10] Two insulating substrates 
which counter mutually, are arranged 
and pinch liquid crystal in between, The 
protection-from-light layer which carries 
out opening of two or more pixel fields 
which are established in the field where 
either of said insulating substrates turns 
inward, and which were formed in the 
shape of a grid and arranged in the shape 
of a matrix, Two or more switching 
elements which drive two or more pixel 
electrodes arranged to said two or more 
pixel fields, and said two or more pixel 
electrodes, respectively, It is the 
active-matrix mold liquid crystal display 
component which has at least a spacer for 

i 

keeping the distance of said two 
insulating substrates constant, and the 
orientation film formed on said pixel 
electrode. The configuration of said 
spacer is <=(2xH) b<a<= ((2) 1/2 xD), 
when itr is an^ elliptic -cylinder-like * and 
width of face of b (micrometer) and said 
protection-from light layer is set [ the 
height of a spacer / the major axis of H 
(micrometer) and a spacer ] to D 
(micrometer) for the minor axis of a 
(micrometer) and a spacer. 
The liquid crystal display component 
characterized by what is formed in the 
configuration with which ****** is filled. 
[Claim 11] Two insulating substrates 
which counter mutually, are arranged 
and pinch liquid crystal in between, with 
the display electrode arranged so that a 



group of two or more electrodes arranged 
in the shape of a stripe may be prepared 
in said field where each two insulating 
substrate turns inward, respectively and 
the extension direction of the electrode of 
twoelectrodes groups may cross 
mutually The spacer for keeping the 
distance between said insulating 
substrates constant, and the orientation 
film formed on said display electrode, 
Even if few, it is the simple matrix type 
liquid crystal display component which it 
has, and the configuration of said spacer 
is an elliptic cy finder -like. When spacing 
on b, (micrometer) and the same said 
display inter-electrode substrate is set 
[ the height of a spacer / the major axis of 
H (micrometer) and a spacer ] to W 
(micrometer) for the minor axis of a 
(micrometer) and a spacer, it is <=(2xH) 
b< a <= ((2) 1/2 xW). 

The liquid crystal display component 
characterized by what- is formed in the 
configuration with which *.**-***: is filled. 
[Claim 12] The liquid crystal display 
component according to claim 10 or 11 to 
which the major-axis direction of said 
spacer is characterized by what is been 
the orientation processing direction and 
almost same direction of said orientation 
film. 

[Claim 13] The liquid crystal display 
component according to claim 10 or 11 
characterized by what the major-axis 
direction of said spacer is defined for 
along the flow direction of the liquid 
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crystal which flows in a liquid crystal 
display component from the liquid crystal 
inlet of a liquid crystal display component. 
[Claim 14] The liquid crystal display 
component according to claim 10 or 11 
characterized by what the major-axis 
direction of said spacer is set to turn to 
the direction in which the liquid crystal 
inlet of a liquid crystal display component 
is located for. 

[Claim 15] The liquid crystal display 
component according to claim 10 to 14 
which the sum total of the cross section in 
a field parallel to said insulating 
substrate which said spacer occupies to 
per [ on said insulating substrate ] 1 
square millimeter exceeds 0.0001 square 
millimeter, and is characterized by what 
is been less than 0.002 square 
millimeters. 

[Claim 16] The liquid crystal display 
component according to claim 10 to 15 to 
which it ^-characterized by forming said 
spacer in the same ingredient as a color 
filter, and coincidence. 
[Claim 17] Liquid crystal is pinched 
between two insulating substrates by 
which opposite arrangement is carried 
out through liquid crystal. To the field by 
the side of said one liquid crystal of said 
substrates A transparent electrode, A 
protection from light layer, a color filter, 
and the spacer for keeping the distance 
between said two substrates constant, It 
is the liquid crystal display component 
which it has even if few. The 



configuration of said spacer The liquid 
crystal display component characterized 
by what is formed in the business which 
fulfills the conditions of H<=b<=D<a 
when width of face of b (micrometer) and 
said protection-from-light layer is set 
[ the height of said spacer / the maximum 
width of H (micrometer) and said spacer ] 
to D (micrometer) for a (micrometer) and 
the minimum width of face of said spacer. 
[Claim 18] The liquid crystal display 
component according to claim 1 to which 
said spacer is characterized by what is 
formed in the same ingredient as a color 
filter, and coincidence. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this 
invention relates to the amelioration 
relevant to the pillar* shaped spacer ~ r 
introduced in order to keep constant the .. . 
distance between two substrates which 
close liquid crystal in a liquid crystal 
display component about a liquid crystal 
display component. 
[0002] 

[Description of the Prior Art] Two glass 
substrates which have an electrode are 
made to counter, the perimeter of the two 
substrates is fixed with adhesives except 
for liquid crystal enclosure opening, 
liquid crystal is pinched between two 
substrates, and current and the liquid 
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crystal display component generally used 
have the composition that the closure of 
the liquid crystal enclosure opening was 
carried out with encapsulant. Plastic 
beads with a particle size uniform as a 
spacer for keeping the distance between 
these two substrates constant etc. are 
made scattered between substrates. 
[0003] The color filter which the coloring 
layer of RGB attached to one of two glass 
substrates which constitute the liquid 
crystal display component for color 
displays is formed. For example, in the 
color mold dot-matrix liquid crystal 
display component of a passive matrix 
drive, opposite installation of the X 
substrate which has a coloring layer 
under X electrode by which patterning 
was carried out to band-like in Y 
substrate which has Y electrode by which 
patterning was carried out to band-like in 
the direction of width (Y), and the 
direction of length (X) is carried out so 
that Y electrode and X electrode may 
intersect perpendicularly mostly, and it 
has the configuration which pinched the 
liquid crystal constituent in the 
meantime. As means of displaying of a 
liquid crystal display component, TN 
(Twisted Nematic) form, a STN (Super 
Twisted Nematic) form, GH (Guest Host) 
form or an ECB (Electrically Controlled 
Birefringence) form, a ferroelectric liquid 
crystal, etc. are used, for example. As 
encapsulant, the adhesives of the acrylic 
of heat or an ultraviolet curing mold or an 



epoxy system etc. are used, for example. 
[0004] Moreover, it sets for a color mold 
active-matrix drive liquid crystal display 
component. A switching element, for 
example, the pixel electrode and 
signal-line electrode connected with the 
thin film transistor (TFT) which used the 
amorphous silicon (a Si) as the 
semi-conductor layer at it, It has the 
counterelectrode by which opposite 
installation was carried out in the TFT 
array substrate which is a active -matrix 
substrate with which the gate electrode 
was formed, and it. Form a RGB color 
filter on an opposite substrate, and a 
silver paste etc. is arranged to a screen 
periphery as electrode transition 
material (transfer) which impresses an 
electrical potential difference from on a 
active-matrix substrate to an opposite 
substrate. Two substrates are electrically 
connected by this electrode transition 
material, and the configuration which ~ 
pinched the. liquid crystal constituent . ; 
between these two sheets is carried out. 
Furthermore, a polarizing plate is 
pinched on both sides of these two 
substrates, and this polarizing plate fight 
is made into the display shutter at the 
time of displaying a color picture. 
[0005] 

[Problem(s) to be Solved by the 
Invention] With these liquid crystal 
display components, there is an 
inclination for leakage contrast to fall 
[ the orientation of the liquid crystal of 
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the spacer circumference made scattered 
between two substrates / light ] from 
turbulence and a spacer periphery. 
Moreover, if it is difficult and a spacer is 
arranged at an ununiformity at the 
process which makes spacers scattered on 
a substrate, making homogeneity 
distribute a spacer will cause a poor 
display, and it will cause the fall of the 
yield of a product. 

[0006] As the cure, the coloring layer of a 
color filter was formed in locations other 
than a viewing area for the spacer in piles, 
and it proposed forming a column-like 
spacer by a photoresist etc. by Japanese 
Patent Application No. No. 212192 
[seven to]. 

[0007] However, two points which should 
be improved were mainly found out after 
that. It is related with the orientation 
processing by rubbing, and the 
mechanical strength of a pillar- shaped 
-- spacer." •-^"-■^■--^■^r-^^ . - ^ 

_ [0008]. First, when performing rubbing 
processing which forms the orientation 
film after pillar- shaped spacer formation, 
and forms many detailed slots in an one 
direction with a rubbing cloth at the 
whole orientation film, a rubbing cloth 
hits a pillar-shaped spacer. The 
configuration of a pillar- shaped spacer 
resembles a rubbing cloth comparatively 
a square and for a round shape, big stress 
(frictional resistance) starts, the length of 
hair of a rubbing cloth is bent, or its 
length of hair of a rubbing cloth is hurt. If 



the rubbing cloth which has 
abnormalities in such length of hair is 
used succeedingly, uneven rubbing 
processing will be performed and it will 
become the cause of a poor display. 
[0009] Moreover, by bending the length of 
hair of a rubbing cloth temporarily by the 
pillar- shaped spacer, uneven detailed 
grooves are formed partially in between 
[ until the length of hair of a rubbing 
cloth returns ], partial poor rubbing 
occurs near the pillar-shaped spacer, and 
it becomes the cause of a poor display. 
[0010] A pillar- shaped spacer is directly 
formed in a substrate using resin or a 
photopolymer. Since resin and a 
photopolymer are polymeric materials, 
mechanical strengths, such as a degree of 
hardness arid adhesion force, are not 
enough, and peeling of a spacer, 
deformation, etc. tend to take place. 
Therefore, the fault that the 
dependability of a liquid crystal display 

falls arises. 1_. 

[0011] Moreover, the distance between 
substrates is very as narrow as about 2 
micrometers, and in case liquid crystal is 
poured in, a pillar- shaped spacer serves 
as hindrance of an inflow of liquid crystal. 
Especially, in a ferroelectric liquid crystal, 
impregnation of liquid crystal becomes 
difficult. 

[0012] Therefore, this invention aims at 
preventing turbulence of the orientation 
produced in rubbing processing by 
installation of a pillar- shaped spacer, and 
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preventing that the display engine 
performance falls. 

[0013] Moreover, this invention sets it as 
other purposes to secure the mechanical 
strength of the pillar- shaped spacer 
formed with resin etc. 
[0014] Moreover, this invention aims at 
offering the liquid crystal display 
component which made easy 
impregnation of the liquid crystal to a 
liquid crystal display component. 
[0015] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the liquid crystal display component of 
the 1st invention Two or more scanning 
line and two or more signal lines which 
were arranged so that it might cross 
mutually on 1 principal plane, Two or 
more switching elements which were 
formed for every intersection of the 
above-mentioned scanning line and the 
above-mentioned-signal line, and were - 
connected to the scanning. line and a 
signal line concerned, The 1st orientation 
film with which it is formed on two or 
more pixel electrodes connected to two or 
more switching elements, respectively, 
and two or more above-mentioned pixel 
electrodes, and rubbing processing is 
performed to a front face, The 
active-matrix substrate which ****, a 
common electrode, and the 
protection-from-light layer which carries 
out opening of two or more pixel fields 
which were formed in the shape of a grid 



and arranged in the shape of a matrix, 
Two or more color filters which are 
arranged to the above-mentioned pixel 
field and consist of a coloring layer, and 
two or more spacers which make the 
pillar-shaped projection formed on the 
above-mentioned protection-from-light 
layer, The 2nd orientation film with 
which it is formed on this etc. and 
rubbing processing is performed to a 
front face, The liquid crystal constituent 
which both substrates are made to 
contact through two or more 
above-mentioned spacers so that the 
opposite substrate which it has on 1 
principal plane, and the above-mentioned 
active-matrix substrate and the 
above-mentioned opposite substrate may 
counter, and is pinched among both 
substrates, It is a preparation ****** 
display device and is characterized by 
what the crowning of the cross- section 
configuration of two or more : 
above-mentioned spacers by the field 
parallel to the above-mentioned opposite 
substrate exists toward the upstream of . 
the direction of orientation by rubbing 
processing of the above-mentioned 
opposite substrate. 
[0016] The liquid crystal display 
component of the 2nd invention between 
two insulating substrates which counter 
mutually, are arranged and pinch liquid 
crystal in between The 
protection from light layer which carries 
out opening of two or more pixel fields to 
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the shape of the shape of a matrix, and a 
stripe, The color filter layer arranged at 
the part which carried out 
[ above-mentioned ] opening, and the 
spacer which secures the clearance 
between the two above-mentioned 
insulating substrates, It is the liquid 
crystal display component which has at 
least the orientation film with which 
orientation processing which gives the 
orientation of the specific direction to the 
above-mentioned liquid crystal is 
performed. The above-mentioned spacer 
It is characterized by what it is made as 
[ locate / in the upstream of the 
above-mentioned specific direction / it is 
arranged near the opening on the 
above-mentioned protection-from-light 
layer, and ], and is made as [ enter / the 
poor orientation field which generated 
the above-mentioned spacer as an origin / 
in the above-mentioned pixel field ]. 
[00173 "The liquid crystal display - 
component of the 3rd invention between 
two insulating substrates which counter 
mutually, are arranged and pinch liquid 
crystal in between The 
protection-from-light layer which carries 
out opening of two or more pixel fields to 
the shape of the shape of a matrix, and a 
stripe, The color filter layer arranged at 
the part which carried out 
[ above-mentioned ] opening, and the 
spacer which secures the clearance 
between the two above-mentioned 
insulating substrates, It is the liquid 



crystal display component which has at 
least the orientation film with which 
orientation processing which gives the 
orientation of the specific direction to the 
above-mentioned liquid crystal is 
performed. The above-mentioned spacer 
It is characterized by what is arranged in 
the location which is located near the 
opening on the above-mentioned 
protection-from-light layer, and does not 
adjoin a green color filter by the 
downstream of the above-mentioned 
specific direction from this location. 
[0018] Two insulating substrates which 
the liquid crystal display component of 
the 4th invention counters mutually, are 
arranged, and pinch liquid crystal in 
between, The protection-from-light layer 
which carries out opening of two or more 
pixel fields which are established in the 
field where either of the above-mentioned 
insulating substrates turns inward, and 
wMch were formed in the shape of a-grid 
and arranged in the shape of a matrix, 
Two or more switching elements which 
drive two or more pixel electrodes and 
two or more above-mentioned pixel 
electrodes which are arranged to two or 
more above-mentioned pixel fields, 
respectively, It is the active-matrix mold 
liquid crystal display component which 
has at least a spacer for keeping constant 
the distance of the two above-mentioned 
insulating substrates, and the orientation 
film formed on the above-mentioned pixel 
electrode. The configuration of the 
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above-mentioned spacer is an elliptic 
cylinder-like. The height of a spacer H 
(micrometer), When width of face of h 
(micrometer) and the above-mentioned 
protection-from-light layer is set [ the 
major axis of a spacer ] to D (micrometer) 
for the minor axis of a (micrometer) and a 
spacer, it is characterized by what is 
formed in the configuration with which 
the conditions of <=(2xH) b<a<= ((2) 1/2 
xD) are filled. 

[0019] Two insulating substrates which 
the liquid crystal display component of 
the 5th invention counters mutually, are 
arranged, and pinch liquid crystal in 
between, with the display electrode 
arranged so that a group of two or more 
electrodes arranged in the shape of a 
stripe may be prepared in the field where 
each two above-mentioned insulating 
substrate turns inward, respectively and 
the extension direction of the electrode of 
two-electrodes groups may-cross- r 
mutually The spacer for keeping constant 
the distance between the 
above-mentioned insulating substrates, 
and the orientation film formed on the 
above-mentioned display electrode, Even 
if few, it is the simple matrix type liquid 
crystal display component which it has, 
and the configuration of the 
above-mentioned spacer is an elliptic 
cylinder-like. The minor axis of a 
(micrometer) and a spacer for the major 
axis of H (micrometer) and a spacer b 
(micrometer), [ the height of a spacer ] 
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The liquid crystal display component 
characterized by what is formed in the 
configuration with which the conditions 
of <=(2xH) b<a<= ((2) 1/2 xW) are filled 
when spacing on the same 
above-mentioned display inter-electrode 
substrate is set to W (micrometer). 
[0020] The liquid crystal display 
component of the 6th invention pinches 
liquid crystal between two insulating 
substrates by which opposite 
arrangement is carried out through liquid 
crystal. To the field by the side of one 
above-mentioned liquid crystal of the 
above-mentioned substrates A 
transparent electrode, A 
protection-from-light layer, a color filter, 
and the spacer for keeping constant the 
distance between two above-mentioned 
substrates, It is the liquid crystal display 
component which it has even if few. The 
configuration of the above-mentioned 
spacer When width of face of b •*-=--■-■ 

(micrometer). and the above-mentioned 

protection-from-light layer is set [ the 
height of the above-mentioned spacer / 
the maximum width of H (micrometer) 
and the above-mentioned spacer ] to D 
(micrometer) for the minimum width of 
face of a (micrometer) and the 
above-mentioned spacer, it is 
characterized by what is formed in the 
business which fulfills the conditions of 
H<=b<=D<a. 
[0021] 

[Embodiment of the Invention] Hereafter, 
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some of gestalten of operation of this 
invention are explained with reference to 
a drawing. 

[0022] First, if it is in the 1st invention 
which uses fault in rubbing processing as 
a dissolution plug, the field of the 
pillar- shaped spacer which the length of 
hair of a rubbing cloth hits is made for a 
damage (resistance) to serve as few 
configurations for the length of hair of a 
rubbing cloth in the rubbing processing 
made in an one direction. 
[0023] That is, a taper is formed in the 
field of the pillar- shaped spacer which the 
length of hair of a rubbing cloth hits, and 
the resistance to hair ends is reduced. 
Moreover, width of face (width of face of 
the cross section of the pillar-shaped 
spacer by the flat surface parallel to a 
substrate) in this rubbing direction of the 
part (front end section) of the 
pillar- shaped spacer which the length of 
hair of a rubbing cloth^hits firsth and the 
direction which intersects a right angle is 
made into a configuration narrower than 
the same width of face in the part (a 
center section and back end section) 
which is back in the direction of rubbing 
rather than this part. A pyramid, a cone, 
a truncated pyramid, a truncated cone, 
etc. are in these criteria. In taking into 
consideration the mechanical strength of 
a pillar-shaped spacer further so that it 
may state later, it makes it the 
cross-section configuration of the spacer 
by the flat surface parallel to the 



substrate which bears a spacer preferably 
serve as an ellipse which makes a major 
axis the direction of rubbing. 
[0024] For example, the configuration of a 
pillar- shaped spacer is made into the 
shape of the shape of abbreviation 2 
equilateral triangle, and a rhombus. By 
making the rubbing initiation side of a 
pillar- shaped spacer into the top -most 
vertices of the shape of the shape of an 
abbreviation isosceles triangle, and a 
rhombus, reduce connection of the length 
of hair of a rubbing cloth, it is made for 
length of hair to turn to the side face of a 
spacer smoothly, and the stress which 
length of hair receives is decreased. 
Furthermore, the stress to a rubbing 
cloth can be decreased more by forming in 
the configuration which has a taper so 
that a rubbing initiation side may become 
[ the height of a spacer ] low about a 
spacer configuration. 
[0025] Consequently, it-becomes possible- 
to prevent generating of the .poor^display 
by the deflection of the length of hair of a 
rubbing cloth, and a reliable liquid 
crystal display component with the high 
display engine performance can be 
obtained. 

[0026] Drawing 1 is the sectional view of 
the active-matrix liquid crystal device 
concerning one gestalt of operation by 
this invention. Opposite arrangement of 
the active-matrix substrate 1 and the 
opposite substrate 2 is carried out, and, 
as for this liquid crystal display 



10/38 



JP09-073088A 



component, the liquid crystal constituent 
28 is enclosed among them. 
[0027] Drawing 2 is the sectional view 
showing the configuration of the 
active-matrix substrate 1 in detail, and 
this active -matrix substrate has the 
structure where the TFT section is called 
a reverse stagger mold. The gate 
electrode 14 was arranged in the TFT 
section by the side of the principal plane 
of a glass substrate 11, If of scanning 
lines was arranged in the wiring section, 
respectively, and insulator layer la has 
accumulated on these. Semi-conductor 
film lb which consists of an amorphous 
silicon is formed above the gate electrode 
14 on this insulator layer la, and it is 
formed so that this semi-conductor film 
lb and insulator layer la may be 
straddled, and source lc and drain Id 
may separate a predetermined distance 
in the center section of semi-conductor 
*ffim lb and may counter itr A' signal line 
13is connected with drain Id, it is formed, 
and connection formation of the pixel 
electrode 15 is carried out at source lc. 
And protective coat le is formed all over 
the TFT section and the wiring section, 
and the orientation film 16 is formed all 
over the pixel section. In addition, 
although the same reference number is 
given to the same element as drawing 2 
in drawing 1 , in order to make invention 
more intelligible, the configuration is 
changed in part. 

[0028] If drawing 1 is referred to again, 



the upper opposite substrate 2 has the 
color filters 23, 24, and 25 of green 
[ which were formed according to the 
pixel location on the glass substrate 21 / 
the red and green ], and blue. Moreover, 
the laminating of these color filter 
ingredients is carried out, and the 
column-like spacer 30 is formed. This 
spacer 30 is formed of resin, a photoresist, 
etc. And the transparent electrode film 26 
and the orientation film 27 have 
accumulated on the whole surface. 
[0029] Both substrates counter and he is 
trying to contact the spacer 30 of the 
opposite substrate 2 in the TFT section or 
the wiring section made into the 
protection-from-light field of the 
active-matrix substrate 1. Even if a 
two-layer insulating layer exists on the 
scanning line which is the lowest layer 
and a spacer 30 contacts so that drawing 
2 may show, it is very rare to spoil 
insulation and for defects,^such as— - 
short-circuit,, to. occur.. Of course,^as ! : 
shown in drawing 1 , you may contact on 
the TFT section. In this case, since the 
part of the crest of a substrate is used, it 
becomes possible to form the thickness 
(height) of a spacer 30 thinly relatively. 
And among both substrates, restoration 
enclosure of the liquid crystal constituent 
28 is carried out. 

[0030] Drawing 3 shows the example of 
the configuration of the pillar- shaped 
spacer 30. This drawing (a) is a 
perspective view of the pillar-shaped 
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spacer 30, and this drawing (b) is a side 
elevation, the pillar-shaped spacer 30 is 
formed in a triangular pyramid in this 
example — having *■ the direction of 
rubbing - setting -■ the length of hair of a 
rubbing cloth ■■ resistance - the part 
(crowning) from which a base serves as a 
vertical angle or the top is considered as 
hitting the length of hair of a rubbing 
cloth first so that it may divide few. 
Moreover, the pillar- shaped spacer 30 
serves as a configuration which has a 
taper, reduces frictional resistance and 
connection, and as shown in this drawing 
(b), it is considered so that a damage may 
not be given to the length of hair of a 
rubbing cloth, so that height may 
increase gradually In addition, in 
drawing 3 , the base of a spacer becomes 
a substrate 21 side (also in the example of 
other configurations of the 
below-mentioned spacer, it is the same). 
[0031] Next, the manufacture approach of 
such a liquid crystal display .component is 
explained. 

[0032] first, like the process which forms 
the thin film transistor (TFT) known 
Membrane formation and patterning are 
repeated on the glass substrate (for 
example, the Corning, Inc. make, #7059) 
11 with a thickness of 1.1mm. The pixel 
electrode 15 which consists of a thin film 
transistor 12 which consists of an 
amorphous silicon, and ITO is arranged 
in the shape of a matrix. Two or more 
gate lines 14 which control the flow of the 



two or more signal lines 13 and the 
transistor 12 which impress a 
predetermined electrical potential 
difference to each pixel electrode 12 
through a transistor 12 are formed in the 
shape of a grid along with two or more 
pixel electrodes arranged in the shape of 
a matrix, and form an array substrate. 
AL1051 [ 500A] (Japan Synthetic 
Rubber Co., Ltd. make) is applied to the 
whole surface as an orientation film 
ingredient after that, rubbing processing 
is performed, and the orientation film 16 
is formed. 

[0033] Next, on the opposite substrate 
which consists of #7059 glass substrate 
21 with a thickness of 1.1mm by Corning, 
Inc. Photosensitive black resin CK-2000 
(product made from Fuji Hunt 
Technology) is applied using a spinner, 
and the photo mask of the pattern of after 
90 degrees C and the desiccation for 10 
minute s and a pro tec tion-from - light layer 
is used. Qn the wavelength of 365nm. 300 
mJ/cm2 After exposing with light 
exposure, negatives are developed in the 
alkali water solution of pHll.5, and the 
protection from light layer 22 of 2.0 
micrometers of thickness is formed by 
200 degrees C and baking for 60 minutes. 
[0034] Ultraviolet curing mold acrylic 
resin resist CR-2000 (product made from 
Fuji Hunt Technology) which distributed 
the red pigment is completely applied 
with a spinner, the photo mask for red 
filter formation with which light is 
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irradiated by the part to color red is 
minded, and they are 100 mJ/cm2 at the 
wavelength of 365nm. It irradiates, 
negatives are developed for 10 seconds in 
1% water solution of KOH, and the red 
coloring layer 23 is formed. 
[0035] The same process is repeated, 
green and the blue coloring layers 24 and 
25 are formed, and, finally it calcinates at 
230 degrees C for 1 hour. Here, as for the 
green charge of a coloring matter, the 
coloring matter of CG-2000 (product 
made from Fuji Hunt Technology) and 
blue used CB-2000 (product made from 
Fuji Hunt Technology). The thickness of 
R, G, and B at this time could be 1.5 
micrometers, respectively. 
[0036] Next, close [ of a pigment ] applies 
completely the ultraviolet curing mold 
acrylic resin resist which is not with a 
spinner, minds a photo mask with which 
light is irradiated by the location of the 
request on a protection-from-hght layer 
. to form a spacer in, and is 100 m J/cm2 at 
the wavelength of 365nm. It irradiates, 
negatives are developed for 30 seconds in 
1% water solution of KOH, and a spacer 
30 is formed. 

[0037] The thickness at this time is 4 
micrometers, and it strengthened 
development so that it might become an 
abbreviation isosceles triangle. In this 
way, the spacer 30 of an abbreviation 
triangle was obtained. Then, 1500A of 
ITO film was formed in the spatter as a 
transparent electrode 26, after forming 



the orientation film ingredient same on it, 
rubbing processing was performed, and 
the orientation film 27 was formed. In 
addition, the adhesion force of a spacer 30 
is acquired by forming a spacer 30 before 
formation of a transparent electrode 26. 
[0038] Then, adhesives were printed 
except for the inlet (not shown) along the 
circumference of the orientation film 27 
on a glass substrate 21, and the electrode 
transition material for impressing an 
electrical potential difference to a 
counterelectrode from a active-matrix 
substrate was formed on the electrode 
transition electrode of the circumference 
of adhesives. Next, substrates 11 and 21 
were arranged and heated, and adhesives 
are stiffened and were stuck so that the 
orientation film 27 and 16 might counter 
and each direction of rubbing might 
become 90 degrees, next, the usual 
approach -- an inlet - as the liquid 
crystal constituent 29— ZLI- 1565 (E, - 
Merck Co. make)S811_::_0.1wt(s)%.-: what 
was added was poured in and the inlet 
was closed with ultraviolet-rays 
hardening resin after this. 
[0039] In this way, the formed color 
display mold active matrix liquid crystal 
display component had little stress to a 
rubbing cloth, since the length of hair of a 
rubbing cloth did not bend, could prevent 
the poor display resulting from rubbing, 
and became possible [ obtaining a reliable 
liquid crystal display component with the 
high display engine performance ]. 
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[0040] Drawing 5 shows the gestalt of 
other operations of this invention, and 
gives the same sign to drawing 1 and a 
corresponding part, and explanation of 
this part is omitted. Moreover, drawing 6 
is the schematic diagram of the spacer 30 
by the gestalt of this operation. 
[0041] With the gestalt of this operation, 
the spacer 30 is carrying out the 
configuration which the cross- section 
configuration by the flat surface 
including an axis of coordinates, then this 
shaft consists the direction of rubbing 
rhombus-like of, as shown in drawing 6 
R> 6. Since a vertical angle is in the 
location where the length of hair of a 
rubbing cloth hits first and has a taper 
side, there is little stress to a rubbing 
cloth, and such a configuration of a 
spacer 30 also becomes possible 
[ preventing the poor display resulting 
from rubbing ], since the length of hair of 
a rubbing cloth does-riot bend by force . 
Other configurations are the same as that 
of the gestalt of operation shown in 
dra win g 1 . 

[0042] The manufacturing method of the 
liquid crystal display component by the 
gestalt of this operation is explained. 
[0043] Like the process which forms TFT 
known, on the #7059 glass substrate 11 
with a thickness of 1.1mm by Corning, 
Inc., membrane formation and pattern 
NINGU are repeated and the thin film 
transistor 12 which consists of an 
amorphous silicon, a signal line 13, the 



gate line 14, and the array substrate in 
which the display electrode 15 which 
consists of ITO was formed are formed. 
AL-1051 [ 500A] (Japan Synthetic 
Rubber Co., Ltd. make) was applied to 
the whole surface as an orientation film 
ingredient after that, rubbing processing 
was performed, and the orientation film 
16 was formed. 

[0044] Next, on the opposite substrate 
which consists of #7059 glass substrate 
21 with a thickness of 1.1mm by Corning, 
Inc. Photosensitive black resin CK-2000 
(product made from Fuji Hunt 
Technology) is applied using a spinner, 
and the photo mask of after 90 degrees C 
and the desiccation for 10 minutes and a 
predetermined pattern configuration is 
used. On the wavelength of 365nm 300 
mJ/cm2 After exposing with light 
exposure, negatives are developed in the 
alkali water solution of pHll.5, and the 
prdtection-from-light layer 22 of-2.0— ^* 
micrometers of thickness is formed by 
200 degrees C and baking for 60 minutes. 
Subsequently, ultraviolet curing mold 
acrylic resin resist CR-2000 (product 
made from Fuji Hunt Technology) which 
distributed the red pigment is completely 
applied with a spinner, a photo mask 
with which light is irradiated by the part 
to color red is minded, and they are 100 
mJ/cm2 at the wavelength of 365nm. It 
irradiates, negatives are developed for 10 
seconds in 1% water solution of KOH, and 
the red coloring layer 23 is formed. Green 
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and the blue coloring layers 24 and 25 are 
repeated and formed similarly, and, 
finally it calcinates at 230 degrees C for 1 
hour. Here, as for the green charge of a 
coloring matter, the coloring matter of 
CG-2000 (product made from Fuji Hunt 
Technology) and blue used CB-2000 
(product made from Fuji Hunt 
Technology). The thickness of R, G, and B 
at this time could be 1.5 micrometers, 
respectively. 

[0045] Next, close [ of a pigment ] applied 
to the same thickness with the spinner 
the ultraviolet curing mold acrylic resin 
resist which is not on the whole surface. 
The 1st etching minds a photo mask with 
which light is irradiated by the location of 
the request on a protection-from-light 
layer to form a spacer 30 in, and is 100 
mJ/cm2 at the wavelength of 365nm. It 
irradiated and negatives were developed 
for 30 seconds in 1% water solution of 
KOH~Furthermorer2nd etching-was * 
performed so. that.a spacer 30.might 
become an inverse tapered shape 
configuration with many amounts of side 
etch. The thickness at this time is 4 
micrometers, and it strengthened 
development so that it might become a 
reinforcement taper configuration. In this 
way, the rhombus-like spacer 30 was 
obtained. 

[0046] Then, after forming the ITO film 
by the 1500A spatter method as a 
transparent electrode 26 and forming the 
orientation film ingredient same on it, 



rubbing processing was performed and 
the orientation film 27 was formed. 
[0047] In addition, the adhesion force of a 
spacer is acquired by forming a spacer 30 
before formation of a transparent 
electrode 26 like the gestalt of operation 
shown in drawing 1 . 
[0048] Then, adhesives were printed 
except for the inlet (not shown) along the 
circumference of the orientation film 27 
on a glass substrate 21, and the electrode 
transition material for impressing an 
electrical potential difference to a 
counterelectrode from a active-matrix 
substrate was formed on the electrode 
transition electrode of the circumference 
of adhesives. Next, substrates 11 and 21 
were arranged and heated, and adhesives 
are stiffened and were stuck so that the 
orientation film 27 and 16 might counter 
and each direction of rubbing might 
become 90 degrees, next, the usual 
approach - - an inlet - as the liquid : ■•~r ~ 

crystal constituent. 29 ZLI; 1565 (E 

Merck Co. make)S811 - 0.1wt(s)% - what 
was added was poured in and the inlet 
was closed with ultraviolet-rays 
hardening resin after this. 
[0049] In this way, the formed color 
display mold active-matrix liquid crystal 
display component had little stress to a 
rubbing cloth, since the length of hair of a 
rubbing cloth did not bend, the poor 
display by rubbing could be prevented 
and the reliable liquid crystal display 
component with the high display engine 
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performance was able to be obtained. 
[0050] Drawing 6 shows the gestalt of 
other operations of this invention, and 
gives the same sign to drawing 1 and a 
corresponding part, and explanation of 
this part is omitted. Moreover, drawing 7 
is the schematic diagram of the spacer 30 
by the gestalt of this operation. 
[0051] With the gestalt of this operation, 
the spacer 30 is carrying out the 
configuration where the upper part of the 
triangle pole was deleted so that a cross 
section might serve as a triangle as 
shown in drawing 7 R> 7, and the 
cross-section configuration by the flat 
surface which includes an axis of 
coordinates, then this shaft for the 
direction of rubbing is carrying out the 
trapezoid configuration and the becoming 
configuration. Since a vertical angle is in 
the location where the length of hair of a 
rubbing cloth hits first and has a taper 
side, there-is little stress to a-rubbing 
cloth, and such a configuration of a 
spacer 30 also becomes possible 
[ preventing the poor display resulting 
from rubbing ], since the length of hair of 
a rubbing cloth does not bend by force. 
Other configurations are the same as that 
of the gestalt of operation shown in 
drawing 1 . 

[0052] The manufacturing method of the 
liquid crystal display component by the 
gestalt of this operation is explained. 
[0053] Like the process which forms the 
usual TFT, on the #7059 glass substrate 



11 with a thickness of 1.1mm by Corning, 
Inc., membrane formation and pattern 
NINGU are repeated and the thin film 
transistor 12 which consists of an 
amorphous silicon, a signed line 13, the 
gate line 14, and the array substrate in 
which the display electrode 15 which 
consists of ITO was formed are formed. 
Then, AL1051 [ 500A] (Japan Synthetic 
Rubber Co., Ltd. make) is applied to the 
whole surface as an orientation film 
ingredient, rubbing processing is 
performed, and the orientation film 16 is 
formed. 

[0054] Next, on the opposite substrate 
which consists of #7059 glass substrate 
21 with a thickness of 1.1mm by Corning, 
Inc. Photosensitive black resin CK-2000 
(product made from Fuji Hunt 
Technology) is applied using a spinner, 
and the photo mask of after 90 degrees C 
and the desiccation for 10 minutes and a 
predetermined pattern configuration is ~ 

used. On.the wavelength of 365nm. 300 

m J/cm2 After exposing with light 
exposure, negatives are developed in the 
alkali water solution of pH11.5, and the 
protection-from-light layer 22 of 2.0 
micrometers of thickness is formed by 
200 degrees C and baking for 60 minutes. 
Subsequently, ultraviolet curing mold 
acrylic resin resist CR-2000 (product 
made from Fuji Hunt Technology) which 
distributed the red pigment is completely 
applied with a spinner, a photo mask 
with which light is irradiated by the part 
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to color red is minded, and they are 100 
m J/cm2 at the wavelength of 365nm. It 
irradiates, negatives are developed for 10 
seconds in 1% water solution of KOH, and 
the red coloring layer 23 is formed. Green 
and the blue coloring layers 24 and 25 are 
repeated and formed similarly, and, 
finally it calcinates at 230 degrees C for 1 
hour. Here, as for the green charge of a 
coloring matter, the coloring matter of 
CG-2000 (product made from Fuji Hunt 
Technology) and blue used CB-2000 
(product made from Fuji Hunt 
Technology). The thickness of R, G, and B 
at this time could be 1.5 micrometers, 
respectively. 

[0055] Next, close [of a pigment] applies 
completely the ultraviolet curing mold 
acrylic resin resist which is not with a 
spinner, minds a photo mask with which 
light is irradiated by the location of the 
request on a protection-from-light layer 
to-form a spacer in; and is 100-mJ/cm2 at - 
the wavelength of 365nm. It irradiated 
and negatives were developed for 30 
seconds in 1% water solution of KOH. 
The thickness at this time is 4 
micrometers. 

[0056] Next, a gradation mask is used 
and they are 100 mJ/cm2 at the 
wavelength of 365nm similarly. It 
irradiated and the spacer 30 with which 
only the height of a piece is low was 
formed by developing negatives for 30 
seconds in 1% water solution of KOH. 
[0057] Then, the ITO film was formed by 



the 1500A spatter method as a 
transparent electrode 26, after forming 
the orientation film ingredient same on it, 
rubbing processing was performed, and 
the orientation film 27 was formed. In 
addition, the adhesion force of a spacer is 
acquired by forming a spacer before 
transparent electrode formation. 
[0058] Adhesives were printed except for 
the inlet (not shown) along the 
circumference of the orientation film 27 
on a substrate 21, and the electrode 
transition material for impressing an 
electrical potential difference to a 
counterelectrode from a active-matrix 
substrate was formed on the electrode 
transition electrode of the circumference 
of adhesives. 

[0059] Next, substrates 11 and 21 were 
arranged and heated, and adhesives are 
stiffened and were stuck so that the 
orientation film 27 and 16 might counter 
and each direction-of rubbing- might: - 
become 90 degrees, next, the .usual 
approach - an inlet - as the liquid 
crystal constituent 29 - ZLI- 1565 (E. 
Merck Co. make)S811 - 0.1wt(s)% - what 
was added was poured in and the inlet 
was closed with ultraviolet-rays 
hardening resin after this. 
[0060] In this way, the formed color 
display mold active-matrix liquid crystal 
display component had less stress to a 
rubbing cloth than examples 1 and 2, 
since the length of hair of a rubbing cloth 
did not bend, the poor display by rubbing 
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could be prevented and the reliable liquid 
crystal display component with the high 
display engine performance was able to 
be obtained. 

[0061] In addition, the order of coloring 
stated in the example of this invention is 
an example, and is not limited to this. 
[0062] Drawing 8 shows the example 
which turned and aligned in the direction 
of rubbing and has arranged the spacer 
30 of the configuration concerning this 
invention on a substrate 21. Thus, if a 
spacer is prepared and arranged in the 
direction of rubbing, the resistance which 
the length of hair of a rubbing cloth 
receives from the case where it has 
arranged without taking the direction of 
rubbing into consideration will decrease. 
Consequently, the life of a rubbing cloth 
is prolonged and it becomes possible to 
decrease the fault of rubbing processing. 
[0063] As stated above, the stress to a 
rubbing cloth decreases :by making the^ 
configuration. of a pillar-shaped spacer 
into the shape of the shape of an 
abbreviation isosceles triangle, and a 
rhombus, and making a rubbing 
initiation side into the top most vertices 
of the shape of the shape of an 
abbreviation isosceles triangle, and a 
rhombus. Furthermore, the stress to a 
rubbing cloth can be decreased more by 
forming the height of a spacer so that a 
rubbing initiation side may become low. 
Moreover, it becomes possible to decrease 
the resistance in which a rubbing cloth 



receives the spacer formed in this way as 
a whole by aligning in the direction of 
rubbing. 

[0064] Next, the gestalt of 
implementation of the 2nd invention is 
explained with reference to a drawing. 
[0065] First, since the length of hair of a 
rubbing cloth arranges the spacer in the 
location which produces this [ spacer ] 
when a detailed slot is in disorder and 
where the poor orientation field on the 
basis of a spacer does not reach in a pixel 
according to this 2nd invention, 
deterioration of display grace can be 
prevented. 

[0066] Moreover, if it is made for a poor 
orientation field not to be generated as 
much as possible in a green pixel field 
with the comparatively sufficient 
sensibility of ari eye when its attention 
was paid to human being's vision 
property and the red who is the three 
primary colors of light,' blue, : and green 
are compared, even if a poor orientation 
field is somewhat generated to both the 
fields of a red pixel field, a blue pixel field, 
or a red pixel field and a blue pixel field, 
it is not conspicuous on a vision property. 
Then, it becomes possible by determining 
that arrangement of a spacer does not 
adjoin a blue pixel field to control 
deterioration of display grace as much as ' 
possible. 

[0067] In this case, since it is not 
necessary to make the configuration of a 
spacer into a special configuration, a 
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process cannot be increased by, for 
example, forming a spacer which has 
been proposed by Japanese Patent 
Application No. No. 212192 [ seven to ] in 
the same ingredient as the color filter 
which is the component of a color liquid 
crystal display, and coincidence, but a 
spacer can be arranged. 
[0068] Drawing 9 is the sectional view of 
a liquid crystal display component for 
explaining the 2nd invention, in this 
drawing, the same sign is given to a 
corresponding part with drawing 1 , and 
explanation of this part is omitted. In this 
liquid crystal display component, the 
spacer 30 is constituted by the 
laminating of the coloring layer (red) 23, 
the coloring layer (green) 24, and the 
coloring layer (blue) 25 in the shape of an 
approximate circle column. For this 
reason, the process which forms a spacer 
30 separately is not needed like the 
example shown in drawing 1 R> 1. And 
especially with the gestalt of this 
operation, the arrangement location of a 
spacer 30 is devised and it is arranged to 
the protection-from-light field of TFT. 
[0069] Drawing 10 is drawing which 
explains roughly the relation of the 
arrangement location of the spacer 30 of a 
liquid crystal display component and the 
poor orientation field 41 which are shown 
in drawing 9 . Since the length of hair of a 
rubbing cloth is confused with the spacer 
3 of the opposite substrate 21 as shown in 
this drawing, the orientation unevenness 



41 on the basis of a spacer 30 occurs in 
the downstream of the direction of 
rubbing. Here, the direction of rubbing is 
made into the direction of 45 degrees to 
the length or the longitudinal direction of 
a liquid crystal display component, in 
order to make symmetrical the visual 
field-include-angle display property of a 
longitudinal direction. By making the 
arrangement location of a spacer 30 into 
the upstream in the direction of rubbing 
of the TFT protection-from-light field 31, 
it becomes possible to store the 
orientation unevenness 41 in the part 
which utilizes the TFT . 
protection-from-light field 31 and the 
protection-from-light layer 22, and does 
not influence a pixel. Consequently, the 
effect of orientation unevenness is 
removed from an image. 
[0070] The manufacturing method of the 
liquid crystal display component by the 
gestalt of this'operation is explained: 
. First, this .opposite substrate.21 was.. .. . 
produced as follows. The photo mask with 
which the width of face of the 
protection-from-light layer 5 serves as a 
pattern configuration of 30 (micrometer) 
after 90 degrees C and the desiccation 
during 10 minutes is minded by using a 
spinner and applying photosensitive 
black resin on a glass substrate 21, and 
they are ultraviolet rays 300 m J/cm2 
After irradiating with light exposure, 
negatives are developed in the alkaline 
water solution of pH=11.5, and 200 
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degrees C of protection-from-light layers 
22 of thickness 2.0 (micrometer) are 
formed by calcinating for 60 minutes. 
[0071] Photosensitive resist CR-2000 
(product made from Fuji Hunt 
Electronics Technology) which 
distributed the red pigment is completely 
applied using a spinner. The orientation 
unevenness 41 on the basis of a spacer 30 
after 90 degrees C and the desiccation for 
10 minutes Photo masks including 
formation of a spacer 30 in a location by 
which a mask is carried out in the 
protection-from-light field 41 of TFT12 
with which ultraviolet rays are irradiated 
by only the part which forms a red 
coloring layer are minded, and light 
exposure is 100 mJ/cm2. It exposed so 
that it might become. Next, the 
potassium-hydroxide lwt% water 
solution performed development for 20 
seconds, and 200 degrees C of red 
coloring layers were formed by - ^ 

. calcinating for„ 60 minutes 

[0072] Similarly, the color filter 4 whose 
thickness of each coloring layer is 1.5 
(micrometer) by forming green and a blue 
coloring layer repeatedly including 
formation of a spacer, and the spacer 30 
which the coloring layer of three colors 
superimposed on the 
protection-from-light layer 5 were 
obtained. Here, CB-2000 (product made 
from Fuji Hunt Electronics Technology) 
was used for the green charge of a 
coloring matter at CG-2000 (product 



made from Fuji Hunt Electronics 
Technology), and the blue charge of a 
coloring matter. 

[0073] The ITO film as a counterelectrode 
26 was formed in thickness of 1500A in 
the spatter, and the orientation film 27 
was formed by carrying out after 
[ spreading ] rubbing processing of the 
method polyimide of a wrap for the whole 
surface of a counterelectrode 26. 
[0074] The array substrate 11 was 
produced as follows. Membrane 
formation and patterning were repeated 
like the process which forms usual TFT7 
using a well-known technique, and the 
array substrate 11 was formed. Then, the 
ITO film was formed in thickness of 
1000A using the spatter, patterning was 
performed using the photolithography 
process, the pixel electrode 15 was formed, 
and the orientation film 16 was formed by 
carrying out after [ spreading ] rubbing 
processing of the method polyimide of a- : 

wrap for the pixeLelectrode. 15 

[0075] Then, after making the opposite 
substrate 21 and the array substrate 11 
rival, the field which touches the liquid 
crystal of both substrates stuck the 
polarizing plate on the field of the 
opposite side, respectively (illustration 
abbreviation). And the light source 
(illustration abbreviation) as a back light 
of this liquid crystal display was 
arranged in the polarizing plate side 
exterior of the TFT substrate 11. 
[0076] The liquid crystal constituent 28 is 
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liquid crystal pinched by the gap (eel gap) 
of the above-mentioned opposite 
substrate 21 and the TFT substrate 11, 
and the presentation is the thing of 
common TN (twist pneumatic) mold. 
[0077] With the liquid crystal display 
component of this invention, since it 
becomes the protection-from-light layer 
[ for the poor orientation field 41 by the 
spacer 30 to shade TFT 12 ] 22 top, it is 
not visible, the orientation unevenness 41 
of the liquid crystal resulting from a 
spacer 30 can be carried out, and the 
uniform display without the fall of the 
contrast by optical leakage etc. is realized. 
[0078] Moreover, although the 
protection -from light layer 22, color 
filters 23, 24, and 25, and a spacer 30 are 
arranged at the opposite substrate 21, 
when you may arrange in the array 
substrate 11 and the 
protection-from-light layer 22, color 
- filters 23, 24, and 25, and a spacer 30 
have been arranged to_the. array 
substrate 11, the alignment of the 
opposite substrate 21 and the array 
substrate 11 becomes unnecessary, and 
can make a high -definition liquid crystal 
display from the gestalt of this operation 
cheaply. 

[0079] The 3rd invention is explained 
with reference to drawing 11 and drawing 
12. 

[0080] Drawing 11 is the sectional view of 
a liquid crystal display component for 
explaining the 3rd invention, in this 



drawing, the same sign is given to a 
corresponding part with drawing 1 , and 
explanation of this part is omitted. The 
color filter substrate 3 with which this 
liquid crystal display component has 
display electrode 15a, the 
protection-from-light layer 22, the red 
coloring layer 23, the green coloring layer 
24, the blue coloring layer 25, the 
orientation film 22, a spacer 30, etc. on a 
glass substrate 21, It has display 
electrode 26a and orientation film 16 
grade on a glass substrate 11, and the 
principal part consists of opposite 
substrate 2a arranged so that it might 
counter with the above-mentioned color 
filter substrate 3, and a liquid crystal 
constituent 28 pinched by these two 
substrates gap. 

[0081] In the gestalt of this operation, the 
spacer 30 is constituted by the 
laminating of the coloring layer (red) 23, 
the coloring layer (green) 24, and the - 
coloring layer (blue) 25in.the..shape of an 
approximate circle column. For this 
reason, the process which forms a spacer 
30 separately is not needed like the 
example shown in drawing 1 . And the 
arrangement location of a spacer 30 is 
devised, and in order to make it the poor 
orientation field 41 by the spacer 30 not 
enter in the coloring layer 24 with the 
green arrangement location of a spacer 
30, he is trying for the green coloring 
layer 24 not to adjoin the lower stream of 
a river of a spacer 30 in the direction of 
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rubbing especially with the gestalt of this 
operation. It is high, and to blue and red, 
since it is relatively low, as poor 
orientation is generated to the coloring 
layers 23, i.e., the red field, the blue fields 
25 or red fields, and blue fields other than 
coloring layer 24 [ green ], it is made not 
as much as possible conspicuous [ the 
color sensitivity property of peopled 
vision receive green, and / the fault of the 
display by poor orientation ]. 
[0082] Drawing 12 is a top view which 
explains roughly the relation of the 
arrangement location of the spacer 30 of a 
liquid crystal display component and the 
poor orientation field 41 which are shown 
in drawing 11 . Since the length of hair of 
a rubbing cloth is confused with the 
spacer 30 of the color filter substrate 3 as 
shown in this drawing, the orientation 
unevenness 41 on the basis of a spacer 30 
occurs in the downstream of the direction 
of rubbing/Here, the direction of rubbing 
is made into the direction of-45_degrees to 
the length or the longitudinal direction of 
a liquid crystal display component, in 
order to make symmetrical the visual 
field-include -angle display properly of a 
longitudinal direction. 
[0083] Then, let the arrangement location 
of a spacer 30 be the location which does 
not adjoin the upstream of the green 
coloring layer 24 in the direction of 
rubbing. Consequently, the effect of 
orientation unevenness is removed from a 
display image as much as possible. The 



protection-from-light field 22 is narrow in 
structure up comparison, and this is 
effective when it is difficult to store a poor 
orientation field in a 
protection-from-light field. 
[0084] The manufacturing method of the 
liquid crystal display component by the 
gestalt of this operation is explained. 
First, the color filter substrate 3 is 
produced as follows. 

[0085] The protection-from-light layer 22, 
color filters 23-25, and a spacer 30 were 
formed on the glass substrate 21 using 
the well-known photolithography process. 
[0086] When it states concretely, on a 
glass substrate 21, a spinner is used, 
photosensitive black resin is applied, the 
photo mask of after 90 degrees C and the 
desiccation during 10 minutes and a 
predetermined pattern configuration is 
minded, and they are ultraviolet rays 300 
m J/cm2 After irradiating with fight 
exposure, negative s ; were developed in - 

the alkaline water solution of pHFll.5, 

and 200 degrees C of 
protection-from-light layers 22 of 
thickness 1.5 (micrometer) were formed 
by calcinating for 60 minutes. Then, 
photosensitive resist CR-2000 (product 
made from Fuji Hunt Electronics 
Technology) which distributed the red 
pigment is completely applied using a _ 
spinner. Formation of the spacer 30 with 
which the orientation unevenness 41 on 
the basis of a spacer 30 serves as only a 
blue pixel field is included after 90 
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degrees C and the desiccation for 10 
minutes. A photo mask with which 
ultraviolet rays are irradiated by only the 
part which forms the red coloring layer 
23 is minded, and light exposure is 100 
mJ/cm2. It exposed so that it might 
become. The potassium -hydroxide lwt% 
water solution performed development 
for 20 seconds, and 200 degrees C of red 
coloring layers were formed by 
calcinating for 60 minutes. 
[0087] Although similarly the thickness 
of each coloring layer formed the color 
filter which is 1.5 (micrometer) by 
repeating and forming green and a blue 
coloring layer, in the coloring layer of 
green and blue, the spacer 30 was not 
formed but the spacer 30 which consists 
only of a red coloring layer was obtained 
on the protection-from-light layer 22. 
[0088] Here, CB-2000 (product made 
from Fuji Hunt Electronics Technology) 
- was used for -the green charge of a ~ 
coloring matter at CG-2000 (product 
made from Fuji Hunt Electronics 
Technology), and the blue charge of a 
coloring matter. 

[0089] Then, the ITO film was formed in 
thickness of 1500A in the spatter as 
display electrode 15a, and patterning was 
carried out to the shape of a stripe so that 
it might become line breadth 80 
(micrometer) and spacing 20 
(micrometer) using a well-known 
photolithography process. Next, the 
orientation film 27 was formed by 



carrying out after [ spreading ] rubbing 
processing of the method polyimide of a 
wrap for the whole surface of display 
electrode 15a. 

[0090] Opposite substrate 2a was 
produced as follows. On the glass 
substrate 11, the ITO film was formed in 
thickness of 1500A in the spatter as 
display electrode 26a, and patterning was 
carried out to the shape of a stripe so that 
it might become line breadth 80 
(micrometer) and spacing 20 
(micrometer) using the well-known 
photolithography method. Next, the 
orientation film 16 was formed by 
carrying out after [ spreading ] rubbing 
processing of the method polyimide of a 
wrap for the whole surface of display 
electrode 26a. 

[0091] After making the color filter 
substrate 3 and opposite substrate 2a 
rival, the field which touches the liquid 
crystal of both substrates stuck the fc r 
polarizing plate, on the field of the . . 
opposite side, respectively (illustration 
abbreviation). And the light source 
(illustration abbreviation) as a back light 
of this liquid crystal display component 
was arranged in the polarizing plate side 
exterior of the color filter substrate 3. 
[0092] The liquid crystal constituent 28 is 
liquid crystal pinched by the gap (eel gap) 
of the color filter substrate 3 and opposite 
substrate 2a, and the ferroelectric liquid 
crystal is used for it. 
[0093] At the liquid crystal display 



23/38 



JP09-073088A 



component of this invention, it is a spacer 
30. Since the poor orientation field to 
depend was only a blue pixel field, the 
high- definition display in which the 
orientation unevenness 41 of the liquid 
crystal resulting from a spacer is not 
visually conspicuous was obtained. 
[0094] Next, the gestalt of operation of 
this invention which maintains the 
mechanical strength of a spacer is 
explained. 

[0095] In order to check the mechanical 
strength of an ellipse spacer, the table 
shown in drawing 19 performs rubbing 
processing as which a mechanical 
strength is most required of a spacer, and 
checks the condition of defect of a spacer. 
[0096] Width of face D of 5 micrometers 
and a protection-from-light layer was set 
to 25 micrometers for height H of the 
spacer of a TFT- liquid crystal display 
component, the major axis a and the 
* minor axis-b were set as various values, 
and the condition of defect was observed. 
That from which the deficit clear to a 
spacer produced that in which O of front 
Naka does not have a deficit clear to a 
spacer after rubbing, and *.* after rubbing, 
and x show after rubbing what the deficit 
clear to a spacer produced. In addition, O 
besides the closing line of the duplex of 
front Naka is a part to which the 
magnitude of a major axis and a minor 
axis becomes reverse. 
[0097] Consequently, when the minor 
axis b of a spacer was smaller than (2xH), 



lack of a spacer was accepted at the 
rubbing process. Moreover, a major axis a 
and a minor axis b are a>b. the limit 
where it does not begin to see in a pixel 
field from the protection-from-light layer 
width D since the directions of the major 
axis a of a spacer are the 45 same 
(parallel) include angles as the direction 
of rubbing and a die-length spacer twice 
the root of the protection-from-light layer 
width D can be arranged a — < ((2) 1/2 
xD) -- it becomes. 

[0098] Therefore, in the case of an active 
mold matrix liquid crystal device, the 
configuration conditions of an ellipse-like 
spacer are <=(2xH) b<a<= ((2) 1/2 xD). 
In the case of a simple matrix type liquid 
crystal display component, it is <=(2xH) 
b<a<= ((2) 1/2 xW). It becomes. Here, W 
is display inter-electrode spacing. 
[0099] According to the 4th invention 
about an active -matrix mold liquid 
crystal display component; and the 5th 
invention about a simple matrix type . 
liquid crystal display component Also in 
the rubbing process which gives a 
stacking tendency to the orientation film 
with which a mechanical strength is most 
required of a spacer, the configuration of 
a spacer is an elliptic cylinder. Since the 
major axis direction of a spacer is parallel 
to the direction of orientation of the 
orientation film, Although the load which 
maintains the reinforcement of a spacer 
and joins a spacer can be made into the 
minimum If the minor axis of a spacer is 
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not twice [ more than ] the height of a 
spacer, the mechanical strength of a 
spacer will become insufficient. In an 
active-matrix mold liquid crystal display 
component, with a simple matrix type 
liquid crystal display component, if it 
becomes larger than spacing of a display 
electrode, since a spacer will enter in a 
pixel, display grace falls from the width of 
face of a protection from light layer. 
[0100] Moreover, in order to control the 
distance between two substrates correctly, 
the distribution density on the substrate 
of a spacer also serves as an important 
factor. In order to realize one to distance 
10 (micrometer) between substrates 
extent required of the usual liquid crystal 
display, the sum total of the cross section 
in the field parallel to the 
above-mentioned substrate occupied to 
per [ of a spacer ] 1 square millimeter 
exceeds 0.0001 square millimeter, and it 
"is required to-be less than 0:002 square 
millimeters. In 0.0001 or less square 
millimeters per 1 square millimeter, the 
mechanical strength as a spacer becomes 
insufficient and it becomes difficult to 
carry out homogeneity precision control 
of the distance between two substrates in 
a screen. Moreover, in 0.002 or more 
square millimeters per 1 square 
millimeter, the evil of that become easy to 
generate the so-called "low-temperature 
foaming" (for a vacuum field to occur 
since the coefficient of thermal expansion 
of liquid crystal is larger than coefficient 



of thermal expansion of a liquid crystal 
display, and for it to be visible to a 
bubble) generated when a liquid crystal 
display is made into low temperature, 
and impregnation of liquid crystal 
becomes difficult, display grace falling 
arises. 

[0101] Furthermore, Lycium chinense 
which does not increase a process by 
forming a spacer in the same ingredient 
as the color filter which is the component 
of a color liquid crystal display, and 
coincidence, but can arrange a spacer and 
makes the distributed spraying process of 
the required spacer (bead) with the 
conventional liquid crystal display grows. 
[0102] Moreover, since the major-axis 
direction of a spacer is suitable in the 
direction which is easy to pour liquid 
crystal into homogeneity all over a liquid 
crystal display, impregnation of liquid 
crystal can be made easy. 
[0103] Since drawing 13 is the sectional- : 
view of the active-matrix mold liquid , 
crystal display component of the 4th 
invention and is the same configuration 
as drawing 9 , it gives the same sign to a 
corresponding part, and omits 
explanation. D shown in drawing 13 
expresses the width of face of the 
protection-from light layer 22. 
[0104] Drawing 15 shows the 
configuration of a spacer 30 and a spacer 
30 is elliptical [ of a major axis a, a minor 
axis b, and height H ]. And a spacer 30 is 
formed so that it may become <=(2xH) 
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b<a<= ((2) 1/2 xD). here - the width of 
face D of a protection-from-light layer - 
the major axis a of a spacer - (2) 1 / 2 
twice - it approves greatly because the 
major-axis direction 43 of a spacer turns 
to the same direction of 45 degrees as the 
direction 42 of orientation and is aslant 
arranged in a protection-from-light layer. 
[0105] Drawing 16 is further made in 
consideration of mitigating the damage of 
a rubbing cloth as [ have / the part 
equivalent to which the rubbing cloth of 
an elliptic cylinder is first has a vertical 
angle, and / a taper side ]. 
[0106] Drawing 14 is the top view having 
shown the sense 43 and the direction 42 
of orientation (the direction of rubbing) of 
the opposite substrate 2 of a major axis. 
[ of drawing 13 ] [ of a spacer 30 ] The 
sense 43 of the major axis of a spacer 30 
is set up similarly to the direction 42 of 
orientation (the direction of rubbing). 
[0107] The manufacturing method of the 
liquid crystal display component, 
concerning the gestalt of this operation is 
explained. First, the opposite substrate 2 
was produced as follows. The 
protection-from-light layer 22, red, green, 
the blue color filters 23 35, and a spacer 
30 were formed using the well-known 
photolithography process. 
[0108] If it states concretely, on a glass 
substrate 21, will use a spinner and 
photosensitive black resin will be applied. 
The photo mask with which the width of 
face of the protection-from-light layer 22 



serves as a pattern configuration of 30 
(micrometer) after desiccation is minded 
for 90 degrees C and 10 minutes. 
Ultraviolet rays 300 mJ/cm2 After 
irradiating with light exposure, negatives 
were developed in the alkaline water 
solution of pH=11.5, and 200 degrees C of 
protection-from-light layers 5 of 
thickness 2.0 (micrometer) were formed 
by calcinating for 60 minutes. 
[0109] Then, photosensitive resist 
CR-2000 (product made from Fuji Hunt 
Electronics Technology) which 
distributed the red pigment is completely 
applied using a spinner. The magnitude 
of a spacer 3 after 90 degrees C and the 
desiccation for 10 minutes A minor axis 
15 (micrometer), The sense of a major 
axis 25 (micrometer) and the major axis 
of a spacer 3 becomes parallel to the 
direction of orientation of the orientation 
film 6. And the sum total of the cross 
section which a spacer 3 occupies to per 1 
square millimeter Photo masks including 
formation of the spacer 3 which serves as 
0.0009 square millimeters with which 
ultraviolet rays are irradiated by only the 
part which forms a red coloring layer are 
minded, and light exposure is 100 
mJ/cm2. It exposed so that it might 
become. Next, the potassium-hydroxide 
lwt% water solution performed 
development for 20 seconds, and 200 
degrees C of red coloring layers were 
formed by calcinating for 60 minutes. 
[0110] Similarly, the color filters 23-25 
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whose thickness of each coloring layer is 
1.5 (micrometer) by forming green and a 
blue coloring layer repeatedly including 
formation of a spacer, and the spacer 30 
which the coloring layer of three colors 
superimposed on the 
protection-from-light layer 22 were 
obtained. 

[0111] Here, CB-2000 (product made from 
Fuji Hunt Electronics Technology) was ' 
used for the green charge of a coloring 
matter at CG-2000 (product made from 
Fuji Hunt Electronics Technology), and 
the blue charge of a coloring matter. 
[0112] Then, the ITO film as a 
counterelectrode 26 was formed in 
thickness of 1500A in the spatter, and the 
orientation film 27 was formed by 
carrying out after [ spreading ] rubbing 
processing of the method polyimide of a 
wrap for the whole surface of a 
counterelectrode 26. 

■ L [0113] The active-matrix substrate 1 was 
produced as follows. Membrane 
formation and patterning were repeated 
like the process which forms usual TFT12 
using a well-known technique, and the 
active-matrix substrate 1 was formed. 
The ITO film is formed in thickness of 
1000A using a spatter, patterning is 
performed using a well-known 
photolithography process, and the pixel 
electrode 15 is formed. Orientation 16 
was formed by carrying out after 
[ spreading ] rubbing processing of the 
wrap polyimide for the pixel electrode 15. 



[0114] After making the active-matrix 
substrate 1 and the opposite substrate 2 
rival, the field which touches the liquid 
crystal of both substrates stuck the 
polarizing plate on the field of the 
opposite side, respectively (illustration 
abbreviation). And the light source 
(illustration abbreviation) as a back light 
of this liquid crystal display was 
arranged in the polarizing plate side 
exterior of the active -matrix substrate 1. 
[0115] The liquid crystal constituent 28 is 
liquid crystal pinched by the gap (eel gap) 
of the active-matrix substrate 1 and the 
opposite substrate 2, and the 
presentation is the thing of common TN 
(twist pneumatic) mold. 
[0116] The eel gap of the liquid crystal 
display of this invention is the average 
4.70 (micrometer), and was controlled 
with high precision with maximum 4.80 
(micrometer) and the minimum value 
4.60 (micrometer): - ^-r;, 

[0117] Moreover, the deficit of a spacer 
was not accepted, but the contrast ratio 
was high and the high-definition display 
was obtained. 

[0118] Moreover, although the 
protection-from-light layer 22, color 
filters 23-25, and a spacer 30 are 
arranged at the opposite substrate 2, 
when you may arrange in the 
active-matrix substrate 1 and the 
protection-from-light layer 22, color 
filters 23-25, and a spacer 30 have been 
arranged to the active-matrix substrate 1, 
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the alignment of the active-matrix 
substrate 1 and the opposite substrate 2 
becomes unnecessary, and can make a 
high- definition liquid crystal display from 
this example cheaply. 
[0119] The gestalt of implementation of 
the 5th invention is explained. 
[0120] Drawing 17 shows the sectional 
view of the liquid crystal display 
component of a passive -matrix mold, and 
gives the same sign to drawing 11 and a 
corresponding part, and explanation of 
this part is omitted. In drawing 17 , the 
principal part consists of opposite 
substrate 2a arranged so that a liquid 
crystal display component might have the 
color filter substrate 3 which has display 
electrode 15a, the protectionfrbmlight 
layer 22, color filters 23 25, the 
orientation film 27, the 
elliptic cylinder-like spacer 30, etc., and 
display electrode 26a and orientation film 
16 grade^and-might counter with the 
above -mentioned color, filter, substrate . 3, 
and a liquid crystal constituent 28 
pinched by the gap of these two 
substrates. Here, W shown all over 
drawing expresses display inter-electrode 
spacing on the same substrate, and is 
equivalent to the width of face D of the 
protection-from-light layer in drawing 14 . 
[0121] A spacer 30 is formed in the shape 
of an elliptic cylinder so that it may 
become <=(2xH) b<a<= ((2) 1/2 xW). it 
mentioned above - as - H the height of 
a spacer, and a the major axis of a 



spacer (ellipse), and b ■'- the minor axis of 
a spacer it comes out. the here display 
inter-electrode spacing W the major 
axis a of a spacer - (2) 1 / 2 twice - it 
approves greatly because the major-axis 
direction 43 of a spacer turns to the same 
direction of 45 degrees as the direction 42 
of orientation and is arranged aslant 
display inter-electrode. However, the 
major-axis direction 43 of a spacer may 
be turned in the direction which is 
different in the direction 42 of orientation 
so that it may mention later. 
[0122] Drawing 18 is the top view having 
shown the sense 43 of the major axis of 
the spacer 30 of the color filter substrate 
3 of the above-mentioned liquid crystal 
display component, and the location 44 of 
a liquid crystal inlet. In this example, 
when the clearance between substrates is 
especially narrow, it thinks that a liquid 
crystal constituent is more smoothly 
poured in between two substrates as 

important. _ _ 

[0123] For this reason, spacers 30 were 
arranged [ not all ] in the direction 42 of 
orientation, and it aligned, but has set 
along the direction of the inflow of the 
liquid crystal constituent 28 into which 
the direction 43 of the major axis of each 
spacer 30 is poured from the liquid 
crystal inlet 44. The sense 43 of a spacer 
30 is turned to the liquid crystal inlet 44 
simpler. 

[0124] Moreover, the direction 43 of the 
major axis of some two or more spacers 
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30 which bar the smooth inflow of the 
liquid crystal constituent 28 poured in as 
an application is defined along the 
direction of the inflow of the liquid crystal 
constituent 28 into which it is poured 
from the liquid crystal inlet 44 (or 
direction in which the liquid crystal inlet 
44 is located), and the direction 43 of the 
major axis of two or more spacers 30 
which do not bar the smooth inflow of 
other liquid crystal constituents 28 is 
suitably arranged in the direction of 
orientation etc. 

[0125] In this case, for the include angle 
theta of the major axis of a spacer 30, the 
dimension conditions of the configuration 
of each spacer 30 mentioned above to this 
include -angle within the limits since it 
changed into the condition of zero - 45 
degrees to the lengthwise direction or 
longitudinal direction of a matrix are case 
(2xH) <=b<a<= (l-/cos theta) (xD) of an 
active mold liquid crystal display 

component. _ 

Case (2xH) <=b<a<= of a passive -matrix 
mold (l7cos theta) (xW) It becomes. 
[0126] For example, in the case of theta= 
0 times, in theta= 45 <=(2xH) b<a<=W, it 
is <=(2xH) b<a<= ((2) 1/2 xW). It becomes. 
The manufacturing method of the liquid 
crystal display component concerning the 
gestalt of this operation is explained. 
First, the color filter substrate 3 was 
produced as follows. 

[0127] The protection-from light layer 22, 
color filters 23 25, and a spacer 30 were 



formed using the well-known 
photolithography process. When it states 
concretely, on a glass substrate 21, a 
spinner is used, photosensitive black 
resin is applied, the photo mask of after 
90 degrees C and the desiccation during 
10 minutes and a predetermined pattern 
configuration is minded, and they are 
ultraviolet rays 300 mJ/cm2 After 
irradiating with light exposure, negatives 
were developed in the alkaline water 
solution of pH=11.5, and 200 degrees C of 
protection-from-light layers 22 of 
thickness 1.5 (micrometer) were formed 
by calcinating for 60 minutes. 
[0128] Then, photosensitive resist 
CR-2000 (product made from Fuji Hunt 
Electronics Technology) which 
distributed the red pigment is completely 
applied using a spinner. The magnitude 
of a spacer 30 after 90 degrees C and the 
desiccation for 10 minutes A minor axis 9 
(micrometer)y The-sense -of a-major axis - " 
18 (micrometer) and the major axis of a 
spacer 30 turns to the liquid crystal inlet 
44. And the sum total of the cross section 
which a spacer 30 occupies to per 1 
square millimeter Photo masks including 
formation of the spacer 30 which serves 
as 0.0007 square millimeters with which 
ultraviolet rays are irradiated by only the 
part which forms a red coloring layer are 
minded, and light exposure is 100 
mJ/cm2. It exposed so that it might 
become. Then, the potassium -hydroxide 
lwt% water solution performed 
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development for 20 seconds, and 200 
degrees C of red coloring layers were 
formed by calcinating for 60 minutes. 
[0129] although similarly the thickness of 
each coloring layer formed the color 
filters 23-25 which are 1.5 (micrometer) 
by repeating and forming green and a 
blue coloring layer, in order to boil the 
clearance between substrates 
comparatively and to form it narrowly, in 
the coloring layer of green and blue, the 
spacer 30 was not formed but formed the 
spacer 30 which consists only of a red 
coloring layer on the 
protection-from-light layer 22. Here, 
CB-2000 (product made from Fuji Hunt 
Electronics Technology) was used for the 
green charge of a coloring matter at 
CG-2000 (product made from Fuji Hunt 
Electronics Technology), and the blue 
charge of a coloring matter. 
[0130] The ITO film was formed in 
•"" thickness of: 1500A in- the spatter as 
display electrode. 15a, and patterning was 
carried out to the shape of a stripe so that 
it might become line breadth 80 
(micrometer) and spacing 20 
(micrometer) using a well-known 
photolithography process. Next, the 
orientation film 27 was formed by 
carrying out after [ spreading ] rubbing 
processing of the method polyimide of a 
wrap for the whole surface of display 
electrode 15a. 

[0131] Opposite substrate 2a was 
produced as follows. 



[0132] On the glass substrate 11, the ITO 
film was formed in thickness of 1500A in 
the spatter as display electrode 26a, and 
patterning was carried out to the shape of 
a stripe so that it might become line 
breadth 80 (micrometer) and spacing 20 
(micrometer) using the well-known 
photolithography method. Next, the 
orientation film 16 was formed by 
carrying out after [ spreading ] rubbing 
processing of the method polyimide of a 
wrap for the whole surface of display 
electrode 26a. 

[0133] After making the color filter 
substrate 3 and opposite substrate 2a 
rival, the field which touches the liquid 
crystal of both substrates stuck the 
polarizing plate on the field of the 
opposite side, respectively (illustration 
abbreviation). 

[0134] And the light source (illustration 
abbreviation) as a back light of this liquid 
crystal display component was arranged 
in the polarizing plate side exterior of the 
color filter substrate 3. 
[0135] The liquid crystal constituent 28 is 
liquid crystal pinched by the gap (eel gap) 
of the above-mentioned color filter 
substrate 3 and opposite substrate 2a, 
and the ferroelectric liquid crystal was 
used for it. 

[0136] The eel gap of the liquid crystal 
display component of the gestalt of this 
operation is an average of 1.7 
(micrometer), and was controlled with 
high precision with maximum 1.72 
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(micrometer) and the minimum value 
1.68 (micrometer). Moreover, although 
the sense of the major axis of a spacer 30 
is not parallel to the direction of 
orientation of the orientation film 27, 
since there were few loads which join a 
spacer 3 in case it is rubbing processing 
since the height of a spacer is low, the 
deficit of a spacer was not accepted, but 
the contrast ratio was high and the 
high- definition display was obtained. 
[0137] Moreover, with the gestalt of this 
operation, since the ferroelectric liquid 
crystal was used, in spite of having been 
very as narrow as an average of 1.7 
(micrometer), a eel gap is a short time 
and was able to pour the liquid crystal 
ingredient into homogeneity. 
[0138] Moreover, with the gestalt of this 
operation, although the sense 43 of the 
major axis of a spacer 30 was altogether 
turned to one liquid crystal inlet 44, it 
can be-made pluralityizing of an inlet, 
and suitable arrangement to which flow 
resistance becomes small most 
hydrodynamically that what is necessary 
is just to be able to pour into homogeneity 
all over a liquid crystal display. 
[0139] The 6th invention is explained 
with reference to a drawing. In order to 
check the mechanical strength of the 
spacer specified by height, the maximum 
width, and the minimum width of face, 
the table shown in drawing 20 performs 
rubbing processing as which a 
mechanical strength is most required of a 

3 



spacer, and checks the condition of defect 
of a spacer. In this example, since use of 
the spacer of straight side is taken into 

■ 

consideration, the direction of the 
maximum width of a spacer has not been 
premised on being in agreement with the 
direction of rubbing. Here, the maximum 
width of the spacer cross section in a field 
parallel to a substrate front face shall be 
called maximum width of a spacer. The 
minimum width of face of the spacer cross 
section in a field parallel to a substrate 
front face shall be called minimum width 
of face of a spacer. 

[0140] Width of face D of 5 micrometers 
and a protection-from-light layer was set 
to 30 micrometers for height H of the 
spacer of a TFT- liquid crystal display 
component, the maximum width a and 
the minimum width of face b were set as 
various values, and the condition of 
defect of a spacer was observed. That 
from which the deficit-clear tor a spacer 
produced that in which O of Jxont Naka 
does not have a deficit clear to a spacer 
after rubbing, and ** after rubbing, and x 
show after rubbing what the deficit clear 
to a spacer produced. 
[0141] Consequently, when the minimum 
width of face b of a spacer was smaller 
than height H of a spacer and the 
maximum width of a spacer was smaller 
than the protection-from-light layer 
width, lack of a spacer was accepted at 
the rubbing process. Therefore, the 
configuration conditions of the spacer of a 
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longitudinal configuration serve as H<=b 
and D<a first. Furthermore, since it is 
more nearly required than the relation 
between the maximum width and the 
minimum width of face to be b<=D in 
order to make it b<a and a spacer not 
overflow into a pixel field, in the case of 
an active mold matrix liquid crystal 
device, in the case of a H<=b<D<=a 
simple matrix type liquid crystal display 
component, the configuration conditions 
of the spacer of a longitudinal 
configuration are H<=b<W<=a. It 
becomes. Here, W is display 
inter electrode spacing shown in drawing 
12. 

[0142] According to this invention, since 
more than the height of a spacer and the 

» 

maximum width of a spacer have the 
minimum width of face of a spacer larger 
than the width of face of a 
protection-from-light layer, the 
mechanical strength as spacer ability is 
obtained enough, and sufficient 
reinforcement which the chip of a spacer 
and peeling do not generate in the 
rubbing processing as orientation 
processing of the orientation film in 
which a mechanical strength is most 
required of a spacer etc. is obtained. 
[0143] On the other hand, the minimum 
width of face of a spacer becomes 
insufficient [ the mechanical strength as 
spacer ability ], under the height of a 
spacer, and when the maximum width of 
a spacer is smaller than the width of face 



of a protection-from-light layer, and the 
chip of a spacer, peeling, etc. occur in 
rubbing processing of the orientation film 
etc. 

[0144] Moreover, since the minimum 
width of face of a spacer is smaller than 
the width of face of a 
protection-from-light layer, a spacer does 
not enter in a pixel and display grace 
does not fall. 

[0145] A process cannot be increased by 
forming a spacer in the same ingredient 
as the color filter which is the component 
of an electrochromatic display display 
device, and coincidence, but a spacer can 
be arranged. The distributed spraying 
process of the spacer (particle) which was 
required of the conventional liquid 
crystal display component can be 
abolished, 

[0146] The gestalt of implementation of 
the 6th invention is explained with 
reference -to a drawing; - ^ ~ ~ ^ , 
[0147] The, opposite, substrate 21 which ; 
drawing 21 is the sectional view of the 
liquid crystal display component 
concerning this invention, and has a 
counterelectrode 26, a spacer 30, color 
filters 23-25, the protection-from-light 
layer 22, and orientation film 26 grade, 
The active-matrix substrate 1 arranged 
so that it might have TFT (thin film 
transistor) 12 as a switching element, If 
of scanning lines, the pixel electrode 15 
as a transparent electrode, and 
orientation film 16 grade and might 
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counter with the above-mentioned 
opposite substrate 2, The principal part 
consists of liquid crystal constituents 28 
pinched by these two substrates gap. 
[0148] Drawing 22 is the top view having 
shown the location of the spacer 30 of the 
opposite substrate 2 of this invention. 
The spacer 30 is carrying out the 
configuration of straight side, and is a 
rectangle in the example of illustration. 
The maximum width a of a spacer, the 
minimum width of face b, height [ of a 
spacer ] H, and the protection-fronrlight 
layer width D are formed so that it may 
become H<=b<D<=a. 
[0149] The liquid crystal display 
component shown in the gestalt of this 
operation can be obtained according to 
the following manufacturing methods. 
First, this opposite substrate 21 was 
produced as follows. The 
protection from light layer 22, color 
filters 23* 25fand=a spacer 30 were formed 
using.the. well-known photolithography 
process. 

[0150] If it states concretely, on a glass 
substrate 21, will use a spinner and 
photosensitive black resin will be applied. 
The photo mask with which the width of 
face of the protection- from light layer 5 
serves as a pattern configuration of 25 
(micrometer) after desiccation is minded 
for 90 degrees C and 10 minutes. 
Ultraviolet rays 300 m J/cm2 After 
irradiating with light exposure, negatives 
were developed in the alkaline water 



solution of pH=11.5, and 200 degrees C of 
pro tection-from -light layers 5 of 
thickness 2.0 (micrometer) were formed 
by calcinating for 60 minutes. 
[0151] Then, photosensitive resist 
CR-2000 (product made from Fuji Hunt 
Electronics Technology) which 
distributed the red pigment is completely 
applied using a spinner. The minimum 
width of face 15 (micrometer) of the 
cross- section configuration of after 90 
degrees C and the desiccation for 10 
minutes, and a spacer 3, Photo masks 
including formation of the spacer 30 with 
which it becomes the maximum width 40 
(micrometer), and the location of a spacer 
30 becomes the protection -from -light 
layer 22 top with which ultraviolet rays 
are irradiated by only the part which 
forms a red coloring layer are minded, 
and light exposure is 100 mJ/cm2. It 
exposed so that it might become. 
[0152] Nexty the potassium -hydroxide- 
lwt% water solution performed ... „_.-.._. 
development for 20 seconds, and 200 
degrees C of red coloring layers were 
formed by calcinating for 60 minutes. 
Similarly, the color filters 23-25 whose 
thickness of each coloring layer is 1.5 
(micrometer) by forming green and a blue 
coloring layer repeatedly including 
formation of a spacer 3, and the spacer 30 
which the coloring layer of three colors 
superimposed on the 
protection -from -light layer 22 were 
obtained. The height from the substrate 
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front face of a spacer 30 was 6.3 
(micrometer). 

[0153] Here, CB-2000 (product made 
from Fuji Hunt Electronics Technology) 
was used for the green charge of a 
coloring matter at CG-2000 (product 
made from Fuji Hunt Electronics 
Technology), and the blue charge of a 
coloring matter. 
[0154] Then, the ITO film as a 
counterelectrode 26 was formed in the 
thickness of 1500Ain the spatter, and the 
orientation film 26 was formed by 
carrying out rubbing processing after 
applying polyimide so that the whole 
surface of a counterelectrode 26 might be 
covered: 

[0155] The active-matrix substrate 1 was 
produced as follows. Membrane 
formation and patterning were repeated 
like the process which forms usual TFT12 
on a glass substrate 11 using a 
well-known techniquef and the array 
. substrate was formed. Next, the . _. 
oxidation silicon film is formed in the 
thickness of 2000A (angstrom) using a 
spatter. Using a well-known 
photolithography process, perform 
patterning and protective coat le is 
formed. The ITO film was formed in the 
thickness of 1000A using the spatter, 
patterning was performed using the 
well-known photolithography process, the 
pixel electrode 15 was formed, and the 
orientation film 16 was formed by 
carrying out after [ spreading ] rubbing 



processing of the method polyimide of a 
wrap for the pixel electrode 15. 
[0156] Next, after making the 
active-matrix substrate 1 and the 
opposite substrate 2 rival, the field which 
touches the liquid crystal of both 
substrates stuck the polarizing plate on 
the field of the opposite side, respectively 
(illustration abbreviation). And the light 
source (illustration abbreviation) as a 
back light of this liquid crystal display 
component was arranged in the 
polarizing plate side exterior of the 
active-matrix substrate 1. 
[0157] The liquid crystal constituent 28 is 
liquid crystal pinched by the gap (eel gap) 
of the active -matrix substrate 1 and the 
opposite substrate 2, and the 
presentation is the thing of common TN 
(twist pneumatic) mold. 
[0158] The eel gap of the liquid crystal 
display of this invention is the average 
4.70 (micrometer), and* was controlled^ 
with high precision, with maximum 4.80 
(micrometer) and the minimum value 
4.60 (micrometer). Moreover, the deficit of 
a spacer was not accepted, but the 
contrast ratio was high and the 
high-definition display was obtained. 
[0159] In addition, although the 
cross-section configuration of the (l) 
spacer 30 was a rectangle with the 
gestalt of above-mentioned operation, as 
shown in drawing 2323 , it is the thing of 
which longitudinal configurations, such 
as an ellipse, a rhombus, a triangle, and a 
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trapezoid, and **** is also good. 
[0160] (2) This etc. may be arranged in 
the active -matrix substrate 1 although 
the protection-from-light layer 22, color 
filters 23-25, and a spacer 30 are 
arranged at the opposite substrate 2. The 
alignment of the active -matrix substrate 
1 and the opposite substrate 2 becomes 
unnecessary in such a case, and it 
becomes possible to make a 
high- definition liquid crystal display 
cheaply. 

[0161] (3) Although the photosensitive 
resist which distributed the pigment as 
an ingredient of a color filter was used, it 
may not be based on a photosensitive 
resist but patterning of the coloring resin 
which distributed the pigment may be 
carried out by etching using a well-known 
photolithography process. 
[0162] (4) Although the photosensitive 
resist which distributed the pigment as 
an ingredient of tiie protection-from-light 
layer 22 was used, it may not be based on 
a photosensitive resist but patterning of 
the coloring resin which distributed the 
pigment may be carried out by etching 
using a well-known photolithography 
process. Moreover, except resin, such as a 
chromium metal (Cr) and chrome oxide 
(CrO), is sufficient. 
[0163] Even if you may make it an 
un- shading nature member serve as the 
function as a protection-from-light layer 
and it forms a spacer 30 on a 
non-translucency member, without 



forming the protection-from-light layer 
22, the same effectiveness as this 
invention is acquired. 
[0164] (5) Although the active -matrix 
mold liquid crystal display component 
described, a simple matrix type liquid 
crystal display component etc. is 
sufficient. 

[0165] (6) In the coloring layer of three 
colors, although the spacer 3 was formed 
in piles, a desired eel gap should just be 
obtained also by two colors or one color. 
[0166] 

[Effect of the Invention] Since the 
resistance which the length of hair of a 
rubbing cloth receives by making it 
length of hair turn around a spacer 
smoothly as the vertical- angle part of a 
spacer hits the length of hair of a rubbing 
cloth first, and attaching a taper is 
reduced according to the 1st invention, it 
becomes possible to prevent the poor 
display resulting from the deflection of ?r = 
the length of hair of a rubbing cloth, and 
the display engine performance is high 
and a reliable liquid crystal display 
component can be obtained. Moreover, it 
becomes possible by aligning 
arrangement of the whole spacer in the 
direction of rubbing to, mitigate the 
damage to a rubbing cloth on the whole. 
[0167] Since the poor orientation field 
generated in the orientation processing 
by rubbing on the basis of a spacer etc. 
arranges the spacer in the location which 
does not reach in a pixel according to the 
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2nd invention, deterioration of display 
grace can be prevented. 
[0168] Since according to the 3rd 
invention the poor orientation field 
generated in the orientation processing 
by rubbing on the basis of a spacer etc. 
has arranged the spacer in human beings 
vision property so that a comparatively 
highly sensitive green pixel field may not 
be entered, it becomes possible to control 
deterioration of display grace as much as 
possible. 

[0169] In addition, according to the 2nd 
and 3rd invention, since a spacer is not 
formed in a special configuration like the 
1st invention, with the same ingredient 
as the color filter which is the component 
of a color liquid crystal display, it can 
form in a filter and coincidence, and a 
process cannot be increased, but a spacer 
can be arranged. 

[0170] Also in the rubbing process which 
~- give s a stacking tendency' to the 
orientation film with .which a mechanical 
strength is most required of a spacer 
according to the 4th and 5th invention 
When the configuration of a spacer is an 
elliptic cylinder and it considers as height 
[ of a spacer ] H, the major axis a of a 
spacer, the minor axis b of a spacer, the 
width of face D of a protection-from-light 
layer, and the spacing W on the same 
display inter-electrode substrate, The 
conditions of <=b<a<= ((2) 1/2 xD) are 
filled with an active-matrix mold liquid 
crystal display (2xH). The load which 



maintains the reinforcement of a spacer 
and joins a spacer can be made into the 
minimum by filling the conditions of 
<=b<a<= ((2) 1/2 xW) with a simple 
matrix type liquid crystal display (2xH), 
and making the major-axis direction of a 
spacer into the direction of orientation 
and this direction of the orientation film. 
[0171] Moreover, in order to realize to 
homogeneity one to distance 10 
(micrometer) between substrates extent 
required of the usual liquid crystal 
display, 0.0001 square millimeter is 
exceeded, and since it was made for the 
sum total of the cross section in the field 
where a spacer is parallel to the 
above-mentioned substrate occupied to 
per 1 square millimeter to be less than 
0.002 square millimeters, it can carry out 
homogeneity precision control of the 
distance between two substrates in a 
screen. 

[0172] Maintaining Hie mechanical - - 
strength as sl spacer by. defining the _ 
major-axis direction of a spacer along the 
inflow direction of the liquid crystal in 
two clearances between substrates, and 
mitigating resistance, if impregnation of 
liquid crystal is made easy, ** will become 
possible. 

[0173] Since the configuration of a spacer 
was defined so that the liquid crystal 
display component of the 6th invention 
might serve as the maximum width a of 
the minimum widthof-face b<= 
protection-from-light layer width D< 
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spacer of the height H<= spacer of a 
spacer, the mechanical strength as spacer 
ability is obtained enough, and sufficient 
reinforcement which the chip of a spacer 
and peeling do not generate in the 
rubbing processing as orientation 
processing of the orientation film in 
which a mechanical strength is most 
required of a spacer etc. is obtained. 
[0174] Moreover, since the minimum 
width of face of a spacer is smaller than 
the width of face of a 
protection-from-light layer and a spacer 
does not enter in a pixel, display grace 
does not fall. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is a sectional view 
explaining the outline of the liquid 
crystal display component of this 
: invention; *-*r- :r - 
[Drawing 21 It . is a sectional _view 
explaining the configuration of the 
active-matrix substrate 1. 
[Drawing 31 It is an explanatory view 
explaining the outline of the spacer 
configuration in the liquid crystal display 
component of this invention. 
[Drawing 4l It is a sectional view 
explaining the outline of the liquid 
crystal display component of this 
invention. 

[Drawing 51 It is an explanatory view 
explaining the outline of the spacer 



configuration in the liquid crystal display 

component of this invention. 

[Drawing 61 It is a sectional view 

explaining the outline of the liquid 

crystal display component of this 

invention. 

[Drawing 71 It is an explanatory view 
explaining the outline of the spacer 
configuration in the liquid crystal display 
component of this invention. 
[Drawing 81 It is an explanatory view 
explaining the example of the array of the 
spacer in the liquid crystal display 
component of this invention. 
[Drawing 91 It is a sectional view 
explaining the outline of the liquid 
crystal display component of this 
invention. 

[Drawing 101 It is an explanatory view 
explaining the arrangement location of 
the spacer in the liquid crystal display 
component of this invention. 
[Drawing 111 " It" is a~ sectional view 
explaining the. .outline. of the .liquid 
crystal display component of this 
invention. 

[Drawing 12] It is an explanatory view 
explaining the arrangement location of 
the spacer in the liquid crystal display 
component of this invention. 
[Drawing 1 3] It is a sectional view 
explaining the outline of the liquid 
crystal display component of this 
invention. 

[Drawing 14l It is an explanatory view 
explaining the arrangement location and 
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direction of an elhptic-cylinder-like 

spacer in the liquid crystal display 

component of this invention. 

[Drawing 151 It is a perspective view 

explaining the example of an 

elliptic-cylinder-like spacer. 

[Drawing 161 It is a perspective view 

explaining other examples of an 

elliptic cylinder-like spacer. 

[Drawing 171 It is a sectional view 

explaining the outline of the liquid 

crystal display component of this 

invention. 

[Drawing 18l It is an explanatory view 
explaining the arrangement location and 
direction of a spacer in the liquid crystal 
display component of this invention. 
[Drawing 191 It is drawing showing the 
experimental result of the damage which 
the elliptic-cylinder spacer with which 
the major-axis direction has been 
arranged in the same direction as the 
direction of rubbing receives by- rubbing 
processing.. . 

[Drawing 20l It is drawing showing the 
experimental result of the damage which 
the spacer of straight side with which the 
longitudinal direction has been arranged 
in the . unrelated direction receives by 
rubbing processing with the direction of 
rubbing. 

[Drawing 2l1 It is a sectional view 
explaining the outline of the liquid 
crystal display component of this 
invention. 

[Drawing 22l It is an explanatory view 



explaining the arrangement location and 
direction of a longitudinal spacer in the 
liquid crystal display component of this 
invention. 

[Draw in g 231 It is the explanatory view 
which explains the example of a 
longitudinal spacer. 
[Description of Notations] 

1 Active -Matrix Substrate 

2 Opposite Substrate 

3 Color Filter Substrate 

11 21 Glass substrate 

12 Active Element (TFT) 

15 Pixel Electrode, 
15a Display electrode 
14 Gate Line 

13 Signal Line 

16 27 Orientation film 

22 Protection-from-Light Layer 

23 Coloring Layer (R) 

24 Coloring Layer (G) 

25 Coloring Layer (B) 

26 Common Electrode - — *y~ - 
26a Display electrode 

28 Liquid Crystal Constituent 

30 Spacer 

31 TFT Protection-from-Light Field 

41 Poor Orientation Field 

42 The Direction of Orientation (the 
Direction of Rubbing) 

43 The Major- Axis Direction of Spacer 

44 Liquid Crystal Inlet 
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Sr»«-rs^-*t, JbE«a(wW^|fi)^iB|p]S:# 
ASElpJteaadsjfiSttSElpjffl!^, *4>ft<fcfc^rfS 
" ****** -efcoT, ±E*-<-lH*> ±E*3ft»± 
©HRifi«fcE«*tt^oJLE4>ft*lft©±*«fctt« 
i-S<t5tcft^ttX, ±E^-+*:»#4: U-C**L 
feE^a««dS±ElilllfiB«rt^Afcftv>J: 5^ftS 

[0017] ftaoxnoftAX^X^ft* Ei^fciafrfa 
UTEB*ixrB8^«fi*S5«p-rs 2oo«&3»ttS4RO 

ymzMQ-TZ&ftmk. ±EHPUfc«^l!:E«*ix 
6#?-:7>f/u*Jli x ±E2ooJ6»ttS«Ba^BRPfl 

fcflfcft-rs*'*--*!*-** ±E»*l2i«F3e^lRHOEfiJ*:* 
<oTjstftl"ei»fe^* 7 — ? -< fr* K^WttUftif HKCdB 

[0 0 18] S4 0lS^O«aS^I^ Sl/Mw^fpJ 
30 UTE«SttrBB(c«S&St«p.i-6 2o^)j|6*ttSffi . 

±E*6l»tta«^^tt^-*(DrtlSji--5ffi^R*te) 

«J:l!i*ril**t6ElPlJli*r*ft< ki>#TZT?ir^'7 

40 m) . ^-t(Z)f^$:a Urn) , X^<— ^(OM^I^r 
b (Mm) . ±EiK3tS^*i*D (/xm) £ 
( 2 X H) ^ b < a ^ ( (2) 1/2 xD) (DftftSrWfc 

[0 0 19] ^5^7)^P^^7)1KS^^ J ?-fi^ S^l^ 
UtEfi*ttrPfl{c}KJl*»£»i-5 2o©«8ttSfi 

^ H^^^WwEBStbfclift^WKo-W^iE 
2o^j^^ttSK^^^F^l[^t"5Mt-^^R:frt^^ts fa 

5tJiEfiSttS«^««i:x ±E*6iRStEM^E««r- 
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£>9, *^-f-<£>S5££:H (^m) , x^-^(DM&& 
a Um) ; *s<—^(DM&$: b (Aim) . _hfS^^ 

(2XH) ^ b < a < ( (2) 1/2 XW) 

[0020] IBeoxn^MA^^tt. «fi4r^u 

(Mm) N ' ±1B:*'<— *0>*/.MB«: b (^m) , _L 
fS*7fejl<7)itii^D U m) £ H^b ^D< a 

[0 0 2 1 ] 

B8?l|<DjBfiG>«flB] RT> *»M^H16^«ffi^'^< 

[0 0 2 2] *i\ 7lfV^Il:*Jlt$^S:)»I 
tA/it5»l©»Wi:feom — *rfifcft**t*9 

[0 0 2 3] 7tVm^^^5tt^ 

0>IMM-W^5. St^iE-***?^ HUH****'*— * 
[0 0 2 4] M*-fcf> f-cO^SrBS2^i22H 

[0 0 2 5] r.co^ x vt'^y^cD^&cDmty^J: 
[0 0 2 6] 0 m. *3SM^ J: 5*lfc©— H?lfeU:a*j&» 



(5) 9-7 3 0 8 8 

[0 0 2 7] EI2JL T* 3 ?*?-* h y ^^Sffil 

£14^ BB»»^ 11*36*11 f dS-ttt-PttERStu, 

= 0 1 b^/££*u :<D^Ml 

b«3J:tjq6tHRl a ir^fc^e J: 5 fcy— * l c*3J:tf 
KW^l d b^4>*«IS^9f^lElBIS:IH 
XXttfa-TZXolzi&J&ZtiX^Ze KW^ldl^ll 

20 nm2 kmcmmiztemt&mm-^&ttisXhzfr. is 

[00 2 8] WtfH i Sr#Ba-r 5 £ . ±fllO*MpjSffi 2 

#?*m&2 i±\zmm<iLmz&t>itxj&aL£tiit 

f^7-7^/^ 2 3, 2 4, 2 5^f IT 
ft^C^^^— 1^ 3 0 ^M$HTl/^o tf*3 

[00 2 9] i»fXS«L*t|€iS*t, ^Sffi2^^^t 

3 o fir ^ t * y^> h- y ^ xiti (DiSHt««-fc s-tu - 

6. TFT|fB*>5V^fiBE*iaJ^*5V>xa»*r5 J: 5 t-S 

<D±.\zn2m<Dmmm&&(£i^ ^-t3o^gi 

[00 3 0] H3I1, fttft^-<— + 3 0 <DM^(Dm^ 

tti/^o irib (a) «a^^<— *3 oo»«H, ra 

El (b) f±m®|HT-£>6c, :<Of(tft ^3 

^WS£ft5Sl5# (lias) t~>i?rt<D%&\z 
S5J:5^#iS$ttT^-5o IrIB (b) tc^i-J: 

50 -/^fniRt^o^^ JWRatt^9lo^5 
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[0031] z.<dx o ^m&m^m^mm^m 

[0 0 3 2] *1\ ^Jf)iXt^^iKh7y^^ (T 
FT) ^Mt5^at^^|p|»^ fSl. lmmtf) 
$7*mWL («*fi, =*-~>?&M. # 7 0 5 9) 1 

<z>«*»i 3Rt;h7^^ i 2<D»s&*y«P-r*« 

t6o ^MlttJiSfiLtAL-lOSl (0*^ 

U 7 tr^^fttffiSrmv Mfam 1 6 ^Mt^o 
[0 0 3 3] *t^ x 1 . 1 mm(0^»^y^il(0 

#705 9^7^s«2 i ^e)^5^is±i^ myt 

(*) ») ^^tvt-^i/^i*u 9 0^ 10 

3 6 5 nmcO$tg-C\ 30 0mJ/cm2 ^S^Itg 

phi i. 5or/^#y**«i;iTS«u 

2£^/*-r6o 

[0034] #fe©usf«r^» f ksr ^ 

y /HMB Ui/* h G R - 2 0 0 0 (Sdr/> yhr^/n 
^- (ttO W Sr^fcrv-^-^T^B»#U *«r*fe 
L l>gfl# fc* # fiS*t £ tt 5 * 7 * Mj&m <D7*V 
^13 6 5 nmCOfcg-Cl 00mj/cm2 fig 
*tU KOH^l%**»-Cl 0&WS*U #<D*fe 
12 3^Mt5 0 
[0 0 3 5] ^«OIg^»gLT> 2 
4, 2 5iMU S»l^2 3 0tt*lWMt 
5„ ^^"C^O^feW^H. CG-2 0 0 0 C£±s> 
yhr^yp^- (ttO fit) x W^ffeMttCB-2 0 
0 0 (S±^yhr^;p^- («0 Si) Srfflt^fco - 
O^GDR, G, B<Df^fi^;ft,-€*Ll . 5Aim<hb 

[0 0 3 6] iff^AoT^^MiWbi/^ 

«t Ota?* 6 5 nmOSIt'l 0 0m 

J/cm2 HBJttU KOHtf) 1 %*«IR'C 3 0»BSft 

[0 0 3 7] Z<Dk$<Dmm&4 fimX\ f^ZMm^A 



(6) RHT9-7 3 08 8 
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+3 0j&s»e>*xfco -£<^s SMiffi2 6,i:U 
i Tom%*'<y#fe\^x 15 0 O^^* hP-A^ 

6 cojg^ct(r^^-<-* 3 o ***ts r. t -e^-u- 3 

[0 0 3 8] #^*Stg2 1 ±<OBB|r]K2 7 go 

1, 2 1*K«U *Df»brS^J^^b$ii:aA , P^fc> 
^rfeo *t^ai«0*ft^J;?)aAPJ:D«SS»^«2 9 
^Ut, ZLI-1 56 5 (E. ^/U^tfcfi) ICS 8 1 
l£0. lwtyottlfctiD^aAU :<^)ffiAP 

[00 3 9] : 5 LXM tfc^ ^ f / 

[0040] &&W<r>{&<omM<DMm%7FlsX 

[0041] roHJfiojgffi-Cfi, *^-i*-3 0te. b 
i/^o ^'©J:5ft; ^-<-i^30^^«t>. H^ds^t* 

[0042] ^(omM^mm^x^m&m^m^mm 
m^^^xmm-r^a 

[004 3] frbthXl^Z>TFT&Mf&-tZ7 p *±*t 
40 fRj^^^l. lmmO=i-^y^±S(D# 7 0 5 9^ 
7*mmi l±^fi8JKt^-^^*jft55gU T 

^e/w^r^v-y ^^^^eS^h^^^^^ 1 2 irfl 
^»13, hi^l4, IT0^5>45**lil5 

UAL-1051 (0*^J«=fA ») Sr^ffitr 

Sa^fl^l 6 SrJgjSLfCo 
[0 0 4 4] m$l. lmm(DP--y^iiJ(D 

# 7 0 5 9^f7^StR2 l^e>*5*trfi]StEJi^. «3t 

50 &<Dm&ffimcK- 2 0 0 0 (t±/Nyhr^yp^- 
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(ft) SO £r*fc: w W— SrJB^-OMiU 9 0t, 10 
X3 6 5 nm(Dftgt\ 3 0 0mj/cm2 

B^LfckipHii. 5<dt/1'* yzk»«n;i"CSffc 

U 2 0 0t, 6'0^J(Wl:tlW2. 0/im<£>«}t; 
Ji 2 2 &^-C\ *fe<DK^£5MR£^fc§£ 

JHHSMbST * y /MtfJIB hCR-2000 (S± 

Ayhf^/n^- («) so \^x±mm 

hv^^^L3 6 5 nm(D8Itl 0 0mJ/cm2 
HgSfU KOHCO 1%tK»«T1 O^PflmiftU 
fei2 3t»«t5 0 WO^rfeg2 4, 2 5 

Srjft r> m istetit u 2 3ot-ci «PBBife«-r 

5 0 ^l^*Ctt»^3|PfeW3|SHi. CG-2 0 0 0 (Sdb/> 

yhr^yp^- (ft) fit) . *<0*fe*mcB-2o 
oo (gf/Nyhf^yov 5 - (ft) fit) SrJBi^fc. c; 

<£>£#CQR, G, B^jg^li-^JVefrl . 5ymH 
[0 0 4 5] I^Aot^^M»S7^ 

h^^^^L3 6 5 nmiDtftl 00mJ/cm2 
fl&WU KOH<Z)l 3 0»Mm<feLfc« ^ 

id, 2H]@(D3i5,^>^ > ^-t3 0WKxy 

m^SrSfifcl-UfCo t>litt^^-f 3 0 

- [..0.0 4.6,] Jt.<D&. MIS2-6,bl>X-I TOl^l 
5 0 0ty^hn-A^7^Sl:t«U t©± 

[oo4 7] 4*5, 01 ^^-riei6<ojgiBfcra«fc a 

9l«4£ 2 6 3 o *M&-rz> r. ^ -ex 

[0 04 8] r<£>^ #7*g^2 1 ±^g2fp]^2 7(D 

±U:flg/£Ufc 0 BBIPJM2 7, 16*#|pJU ^fc 

*;ft,-&ft,tf>7 fc*v^fft^9 0Si45 J: 5*El 1, 

/to &\z.mmt<ojjmz.& DftAP«t n)*fieAa^2 9 £ 

It, ZL 1 - 1 5 6 5 (E . y^^tfcfit) twS8 11 
£0. lwt%ttt/ct^^At, :tOKAP^ 

[0049] :5iTi«u^7-ifir^r^^ 



(7) M¥9- 7 3 0 8 8 

12 

fee 

[0 0 5 0] 8 6tt, *3SM^«&^)|IJfiO»IBS:^U-C 
[0 0 5 1 ] r^HJfi^JKIfi-Ctt, *-<-^3 0f* N EI 

[0 0 5 2] C^*l£OJgffl^J:*«a*^g|}^0»iS 

20 [0 0 5 3] IfttOT F T S:**t5^o t ^ t 

m£ 1. lmm©3--^aiiO# 7 0 5 9#7*m 

7^'>U3y^/^fIh7^^ 1 2 £flHM6i 

AL-105 1 (0*^=fA (ft) ») £:£®|C5 0 

oty^hn-Ai*u 7t>^Ml^m\ BBIrJ 
181 1 6/^/££*t5 0 

[0 0 5 4] 1. 1 mm<7)^-^y^ai(D 

30 # 7 0 5 9if:7-^IS 2,li^.^5^[S]SIJ:II, i*-. 
tt^)IMKK-2 0 0 0 (Si^Fr^p^- 

(ft) v-c»* b; 9 0t; 10 

T3 6 5 nm(DSgt% 3 0 0mJ/cm2 (D^it* 
fflt^tc&h pHl 1. 5©7/^y*»«l:Ta« 
Ls 2 0 0t:, 6 0#(Dj^/£(::TS£J¥2. 0 M m«* 
«2 2Sr»jSK-rSo ot>T% *feO«^Sr.^»S^r/tSR 
^ Wtl7^ y /Hi l/i^X h C R - 2 0 0 0 (S± 

/^hr^ov?- (ft) at) ^^tvt-ctiffii 

6 5 nm(^8Itl 0 0mJ/cm2 
iltlx KOHW 1 %7KMt* 1 OWmt m<Dm 
^12 3^M« 0 nflK^lt. Wco^fejf2 4 > 2 5 

SrHDSUftS-U i^l:2 3 0ttlW B lMt 
6o r r -Ctt»^#fe«-» fi v CG-2 0 0 0 (S±^ 

yhf^yn^- (ft) fit) , W<a*fe*ffiCB-2 0 
0 0 (S±Ayhf^7P^- (ft) fit) SrJBl^fco r 
<7>£#<£>R, G, B^BWfi-ttL-Pttl. 5 M m£L 

50 [0 0 5 5] i^Aot/,f^MIttl7^ 
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y/M#J!gi^* h*r*fcT>"?— KT^ffiMTU 

X h^Xf&frlsS 6 5 nm^Sftl 0 0m 

j/cm2MU KOH0 1%7K^T3 0Wli« 
U/c 0 r<^<*:#<DJISJPf*4 /imT*fo£ 0 
[0 0 5 6] |pH^JC3 6 5 

nmCOiSS-Cl 0 Om J/cm2 HB*tU KOH<7)l% 

[0 0 5 7] ^om. aflt*2 6tLtITOiS:l 10 
5 0 O^^* h p— A*/^^i£l;LT£)cIgU ; Er<^± 

[0 0 5 8] St£2 l±C0gEftjg|2 7<OJBi22^»oX* 

[0 0 5 9] BBftJ«2 7, 16*#I(IU Sfet 

tb^^7 tf>-^[Rjd5 9 0*t*SJ:5S*Rl l, 2 20 

X, ZLI-1 5 6 5 (E. ;*/I^f±®0 ICS8 11* 

o. iwt%Siifcto^AU :«ap^I 

[0 0 6 0] C 9 LtMlf^7-^l7^7^ 

fcdSW3fe,"-*^ttlB-^iBi-\-««tt^*/5«*a^*^ . 30 

[0 0 6-r] '^'^o;""'^^W'^^lfi i W"CiB' < ^i'^'fel(lfi — \ 

[0 0 6 2] H8tt, *38Ml-«R5^^^^— ^3 0 
&9tf^#fafc:fttt-CS^JU StS2 1±{^gE^Lfc 

o^-&sr«^-r s - £ a s *Jte t & -5, 40 

[0 0 6 3] EHiSfi^fc <fc 9 *0**t*r 

*^-iJ-£>B5$*:9 fcT>^MJ^as«<fc5J:5te 

^-*Sr9tf^^*fp3^S^J1-Sr^fcj:!9, ±*i:L 

T 9 t'v # S f 1 5 S fit * «'> -T 5 £ £ ds *T II £ ft 

5 0 50 



#P^9 - 7 3 0 8 8 

14 

[0 0 6 4] S2^M<DHffiOJgffi|c:oi/>Tia 
[0 0 6 5] *1\ C^iB2(D*M{Cj:ixtf x 7tW 

tt^iSTiBSJfc-r -5 - 4: So 
[0 0 6 6] ABB^«K«H*«Ji*B-rS^, ft<£> 

jt n s <o^s <o s v m&M mmm k nmx ± c ft t 

ectdSBl|gtft-5 0 

[0 0 6 7] ^-^(DMV^^n^ 
tt\^-f\^&t?<DX\ M?l(£, «Fi¥7- 2 12 19 2 

[0 0 6 8] m9&m2(Dmw&WlWTZ>fe&<n. Wiih 
5o ^-^—^3 0^^ 

n m 23, a») 24, m&m (#) 25^ 

iC x ^^<-*3 0(OSB«#gfdSX*S^-C*5!). TFT 

[0069] hi cm, m9{Z7jk£thz>m£km7Fm*<D 
3 o<Dm&mmtm^Sim^4 1 <t^^^ 

SS2 i<o^-<— t3HJ:ot7 tr^^*o^J£^SLtt 

iC. iKA^^- : F'(D^X(i1II^^^UX4 5gco^r^ 
^^-*3 OOSB«»0fS:TFTa>t«« 
3 l<7)9b'V^rfi]^*3^X±j«ftlii--6C^JcJ;o 
T> T F T^*®i^ 3 1 KtfJS*« 2 2 LT®i 

ft 6o z.<d&^ mm*t>mfottt><Dmm*m>ti . 

[0 0 7 0] r<^ia6o^liB^J:e«**^* J ?-^jHig 
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mts &ytm 5 <Dm& 3 0 urn) <D^*~>^tK£# 

67^-h"7^^^LTM»^ 300mj/cm2 

i&T-m&U 2 0 0U eo^Mt^-^^^if 

2. O Urn) 2 2 ^rMtSo 

[0 0 7 1] Sfe^^^t^tt^tt^^X hC 
R — 2 0 0 0 {Si^^^^ho^^^T^yoi; 
- (tfc) $D ^fc'^-^ffl^T^S^fTU 9 0 

t;, 1 o^efc^s *^<— 9-3 o£rjg,&£ Lfciafatf 

ib4 1^, T F T 1 2 (Ol^m 4 1 T*^ ^ ^ ^ tl 5 i: 10 

^^^^lgWl0 0mJ/cm2 £^££51- 
^7fc&fTofc 0 #:fc, 7K^b^7 y ^ A 1 w t %7K^T* 
2 0#r^^^rfTl/\ 2 0 0t, 6 0»Mt5r^{: 

j: 9 m&<Dm&m*Mj& b/c 0 

[0 0 7 2] IrI^I^ ft. W^-fell v-<dmi& 

1. 5 (Aim) — -7-4^$ 4 ifcfcJI 5 _b 

{C3fe^*^g^mitb/c^-<-^3 0^^^^tf Co - 20 

rx% m<vm&ttmu*, cG-2000 h 

xu^ hn^Xr^nv?- OK) , WcO^feM 

£K;i{±cb- 2 0 0 0 (t±/>> h^i/^ 7 hp-^f 

[0 0 7 3] ttfamm2 6 £ LT^ I TOi^^ a 5/^ 
fel^T 1 5 0 0 h n-A^f^l^lU *tfp] 

[0 0 7 4] r^&i 1(^C0J:5(-UT^U 
, fcL 0 ^^^SW^ffl ^TilS'^/r F,T-7-^«t5^n. 30 

^tl 0 0 0^^^ hP-A^jf $|^1U 7t h 

mmmi 5*j&&\^ mmmmi s&m? xo#v << ^ 
k & wnm-r z^.h^xv rn&im 16^ 

[0 0 7 5] Jtt^T. *T^]Sffi2 1 irTU-r^Sl 1 ^ 

TFTSfiii©fi*««^»i:^ £<&«***ms« 

[0 0 7 6] j£A»/£4fe 2 8 f2, -hfB<Z)*t|pjStE 21 t 
TFTSSl 1 t<Dm$L 

[0077] Aa^iB^-eii. x^—tf- 3 0 

^J:6S3^)^fi««4 l^TFTl 2-&jfote1-5fc&<a 
«^l2 2±^r^6fc^ J*'*— U-3 OMfiH-rSifcA 
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[0 0 7 8] *tftStK2 l 

itefcJi2 2, ^7-7^/^ 2 3, 2 4, 2 5, 

t>J:<s T u^fStRi l lrJS5tS2 2, 

2 3, 2 4, 2 5, 0 &gE@ L7c#^fi, *t 

famm 2i^7K &k 1 1 £ * 

[0 0 7 9] ^3 O^BJfCO^TEl 1 1 RtWa 12^# 

[0 0 8 0] Hl.lliJB3<o*MSrlttMi-5fc«)^. * 

6o 5 a, mytm2 

2 , #5f £Jf 2 3 , 2 4 , W^feil 2 5 , iBfpJ 

122, x-<-i^3 0. «S:^7^Xffi2 l±JJi*-rs 

7t7^ — 7^/W^StS3 <h, I^lS2 6a, gBrS]^16 

3 ^s*r6)i-6.J;5«-iBKS^»iR]S4R2 a <h, cfrib 

2tt(os«ra»j3iSM*stt-5«aiaj«*2 8 

[0 0 8 1] Z<D$£fo<DJ&1&\Z.iS\,*Xt±, ^^—1^3 0 

(#) 2 3, (») 24, m&m (») 

f±, #t-^ *3 0<OBa«#Bf* s X*S^X*3t). 

^^t3 0^EiIIIj:, ^Srfeil 2 4 P^I^^-<— 

fc^lc, 7'ey^l:i3^X^^-t3 0(^TSI:I 

KHw{£^(DX% J*^*feJi2 4£Jl^O#fe«, 

?Sa«2 3Sl<|j;fS«2 5, *>SVNji#««R 

[00 8 21 Bl2(i, Bii J^Stte*fi*^3R J ?- 

^7-7^f/^ifi3^-t3 0l:J;ot7t* 

^-<— ^3 OSriBjfifc bfe 

T4 5S^^ Lt0>5o 

[0 0 8 3] ^cr% f-3 oogHS^^^^ trx 



(10) 



fti¥9-7 3 0 8 8 
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18 



[0 0 8 4] z<Dnm(Dj&m\-£zm&m7Fm*<DMm: 

[0 0 8 5] <&%\<D7* h y y^77>{-Ig^^X 

# : 7*mfc2 i±\z, mytm2 2, x^^-y^^* 2 3 

-2 5, *-<-U-3 OSr^/fcbfco 

[0086] j^^y^s^, jf^^mWiZ i-ti-, 

t°>-f-^ffi^T^U, 9 0 10 
lO^mif, ^^^^^"^^^^ 
^£^UT^*fi&£, 3 0 0mj/cm2 ^EMt'i 

2oot, 6 o$rmj&-tz>zt\z£vmmi. 5 u 

^-t^ffi^fcu 90U lo^co^m, if- 

Z> «£ 0 fr*^— *fr 3 0 <DJ&$L*^#>, 0&<Dm&S 2 3 20 
^^^LS*f^l0 0mJ/cm2 <hft£c£5l- 

[0087] mm\^ n^m^m^m^M^m-r 
3 0 izMfoitir. m^tm 2 2 i^^^fe^^jgo 

%4&> Ifc 3 .0 ibiXfCo. ~ - 30 
[0 0 8 8] ^O^fe^iCfi, CG-2 0 0 

M) x t^fMW-llCB-2 0 00 (git^^h^ 
[0 0 8 9] ^<D^ m^Mfal 5aRtI TOfe 

u ^^7^- h y y —nn^m^^xm^ms 0 

(Mm) . mm20 (jum) £ ft3 J: 5 h ^ ^ 

?£?;Ky^ K$:i«7tV^lt6^tia^ 40 
gBftJ&2 7£^/£Lfc 0 

[0 0 9 0] #ft£t£2 a im^<£ 5f-LTf1^L/*i 0 
if7^Sffil l±lC, S^«ffi2 6 a t UT I TOI^: 
X/<^^ft^tl 5 0 O^^* ho-A^f 

u ^co^^ h y w?y -i-fe^m^xums o 

Urn) , Pp3I?3 2 0 Urn) t ft -5 J: 5 h ^« 

laftisi 6 £jf2/&Lfc 0 

[0 0 9 1 ] ^7^ — ^-T/l-^S^3 £*tftSt£2 a &r3S 50 



fco 

[o o 9 2] &i&j&&^2 8te, ^^-^-r/u^StS3 

[0093] ^mm^^m^m^xn. 30 

[0094] m^. x^-v<Dm&ft%Lmzi%^*¥%w 
<Dmm<DMm^o\<^xwiw-rz>o 
[0095] 019 tfm^-^nmwLtt} 

mistch<Dx$>z> 0 

[0 0 9 6] TFT -m&M^B^X^— ^<Dm £ H 
Mytm<Dmr>&2 5 umb U SSa. MS 

b. zm^nmimfe^xxmvtMzwLmistc* m*<v 

[0 0 9 7] r.<7)fe^ N b d s ( 2 X H) 

n/c 0 fga^lSb^lia>bT*fe6 0 
tOfit.a-(OM^zt>^[^^i: 

* zmm-t z> -r. -t ^ # 5 e> ; xxmmufr'h mmm 

«rtfctt*Hi**l^lR«tta< ( (2) 1/2 xD)'4ft 
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